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LACCIFERA LACCA. 


[he Cultivation of Lac in the Plains of India- 
(Laccifer lacca, Kerr.) 


Recevved fur puldication on Jat May, 1028, 


Introduction. 


Lac is a resinous encrugtation produced by an msect which sucks 
the juice of plants and transforms this Juice into resin which completely 
surrounds it. ‘This insect belongs to a group of insects called Coccider 
commonly known as Scale Insects. It is found growing spontaneously 
on a large number of trees, but is especially grown on the Kusum/ 
(Schlerchera triyyuga), Palas (Butea frondosa), Ber (dizyphus gujuba), Pipal 
(Ficus religiosa), Siris (Albizzia lebbek}, Ghoont Ber (Zizyphus cylopyra),| 
Babul (Acacia arabica), Pithecolobium sanum and Jalla (Shorea lalura). 
From ancient history rt is known that lac has been cultivated im 
India since very remote times. The very name of palas (Butea frondosa), 
Laksha-taru, shows that the ancient people of India knew the tree to 
nourish a laksha—one hundred thousand insects. From ancient litera- 
ture it 1s also evident that the Rishis of India prohibited the use of such 
Laksha-taru twigs as had small scarlet excrescences on them —-possibly 
the lac encrustations. In the Mahabharat in the Adi-Parva when the 
Kauravas meditated destruction of the Pandavas they requisitioned 
the services of the architect Purochak to construct such a house which 
would destroy them. Purochak, therefore, decided to build a house 
of lac which when once ignited would soon catch fire and prevent the 
Pandavas from escape. Early in 250 A.D., Alian mentioned that 
there was an insect in India which yielded colouring matter. We also 
find lac mentioned in div-i-abbari. In 1590, Akbar, the Great Moghal 
Emperor, laid down rales for the proper making of varnish to be applied 
to the doors of palaces. We have the first descriptive account of the 
resin. from John Huyglen von Linschoten when he was deputed in 1596, 
by the King of Portugal, on a scientific mission to the East Indies. 
Abu Hanifa also mentions it and recommends its use as a medicinal 
thing. In 1781 Dr. Kerr in the Philosophical Transactions, Vol. LXX, 
p- 574, was the first to describe the lac insect. Nine years Jater in 1790 
Dr, Roxburgh in the Asiatic Researches, Vol. II, pp. 360-366, gave a 
detailed account of the life-history of the lac insect. Ten years later 
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Dr. Buchanan-Hamilton was the first to publish a detailed account of 
the propagation and cultivation of lac in India, and three decades after 
Dr. Carter in 1861 gave an account of the internal anatomy of the insect 
and this account was reproduced by Mr. J. E, O’Conor in his Note on 
Lae Production, Manufacture and Trade. Ot late a large amount of 
literature has appeared, but this relates to Jac either grown or collected 
in the forests. There is very little compreheusive information regarding 
the industry as pursued in the Piuias of India, and from what 1 have 
seen there are reasons to believe that this aspect of the industry is verv 
widespread in the Plains and provides means of subsistence to thousands, 
if not millions, of the poor illiterate masses—especially the aborigines 
who mhabit the outskirts of forests or the mterior of districts where 
the host-plants of the lac insect abound. The information regarding 
cultivation in the Plains lies suattered in the District Gazetteers or the 
Revenue Reports which are practically inaccessible to the public. But 
for all this, the industry is very important to an agricultural country 
like India, where, I know from personal observations, it forms an import- 
ant adjunct to agriculture and as such helps the cultivators in such 
areas to tide over financial stress at a time when rates are low and climatic 
conditions are against then: in disposing of their produce in the market. 
‘That the cultivation is widespread and important is evident from the 
export figures of shellac from the port of Calcutta alone. As I have 
already pointed out in mv article on “‘ The Present Condition of Lac 
Cultivation in the Plains of India” (Agri. Jour., India, Vol, XU, Part 
Il, July 1918) the exports of shellac from the port of Calcutta only 
have been as follows during the past 21 years :— 











Weight in 








Year Causes maunds Total value 
(80 Ib.) 
Ra. 

1805. : ‘ . é 187,536 315,072 2,74,11,264 
1906. ; ‘ : : 156,502 313,004 3,34,91,428 
197. : 7 : . 206,789 413,575 4,21,84,056 
1908 . F : Fi 222,112 444,224 2,53, 20,768 
1900), . - : ‘ 322,006 644,012 2,98,28,444 
1910, . . . : 289,996 579,902 2,31,99,680 
Wil. . . . * 235,339 | 470,678 1,74,15,086 
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Voor | Casa i ncaa Tees 7 ‘Total value 
(80 Ll.) 
Rs, Re. 

I. iw 2 g ¥ 26,141 | 608,282 34 | 1,72,81,588 
Mie 2 oe «ws 4. & 191,993 383,080 46 | 1,76,63,356 
(lis: Ge Ge ye 4 231,831 463,662 35 | 1,62,28,170 
19lo 243,502 487,004 34 | 1,605,508, 136 
L916 236,081 473,362 ho | 200,384,910 
1917 194,248 | 388,696 118 | 4,48,66,128 
1918 197,066 384,132 193 | 7,41,37,.476 
1919 208,507 417,134 | 197 | 8,.21,75,398 
we. , 218,913 436,626 | 31) | 15,71,85,3b0 
121 YRS 984 466,508 175 | 8,10,49,400 
lots.  w”t«<S:t~<i«~<CS;tié‘:S 496,228 185 | 9,18,02,180 
1 rr 303,919 807,838 I71 | 10,39,40,208 
Wes; oh? af mw 4 236,704 473,408 158 | 7,47,98,4004 
(5. Ch es gfe 275,033 650,066 134 | 7,37,08,844 





The above caleulations have been made on the basis of & case ta vOntain two munanda 
of shellac, The prices have been calculated on the basis le, dd. to the rupen on the 
average price of the year for T. N, in shillings per cwt. in London market, ag per Mesa, 
Moran & Co.’s Shellac Stutisties for the years 1900-1921, Calontta, 


Thus on an average over 450 thousand maunds of shellac worth over 
4 crores of rupees had been sent out yearly from the port of Calcutta 
only in the past. The figures of exports from the ports of Bombay and 
Karachi are not available, 1{ these were available it would have been 
seen that over 500 thousand maunds of shellac, worth over 5 crores of 
rupees, are sent out of the country. To produce so much shellac annually 
at least 40 millions lb. of sticklac must be utilized. If, to this be added 
the internal consumption, which is by uo means small, it would be found 
that the total yearly produce of sticklac must be not less than 50 to 60 
millions Ib., and if we take the yearly average individual production to 
be 80 lb. at least 750,000 persons must be denving their subsistence 
from the industries, besides a horde of manufacturers, brokers, salesmen, 
shippers, wharfmen, etc., the numbers of persons directly or indirectly 
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benefited by the industry will be found to be very large indeed. But 
in spite of all this, nothing has been done in the past to resuscitate the 
industry and put it on a sound basis, There is still an element of un- 
certainty in the whole business which at the present time is more or less 
of a speculative nature and thus deters a large number of persons going 
in for it. There is a very trite Hindi saying “ Lakh nahin to’ khak,” 
aptly illustrating the speculative nature of the industry. And the 
wonder is that with all the uncertainties of a precarious crop and ever- 
slufting market, the industry has been able to hold its own against 
various cucumventing factors which at various times seemed to engulf 
the industry und reduce tt to the same status as a once-flourishing Indian 
industry has been reduced to now-a-days. What and in what direction 
this vitality has lain is known to those who have paid any attention to 
the industry for some time. There are years of depression as well as 
Inflation, but with all this the mdustry hus esusted und is Likely to exist 
for some time to come. Whether this will contimue for ever only futurity 
ean decide. But if proper measures will be taken to safeguard the 
industry evcu so late as now, the possibility of the disturbing factors 
operating early wall at least be avoided or indefinitely postponed. The 
mdustry hax of late assumed a very precarious aspect. Hundreds are 
benefited suddenly, whulst equal numbers, if not more, are more or 
less affected adversely annually. So great is the element of uncertamty 
that few dare to risk ther money either in cultivation or in manufacture, 
and the fact is borne out by the low prices prior to the breaking out of 
the last great war when the minimum of Rs. 23 per maund of shellac 
was touched. Dumng the last great war fresh uses were found for the 
commodity and prices rose by leaps and bounds, so wuch so, that the 
maximum of Rs, 285 per maund was touched for a few days. There 
was a general scramble; the cultivator as well as the manufacturer 
was anxious to make the most of the temporary swell in prices. The 
former went hunting every nook and corner of th: lac-producmg areas 
and, I am told, in particular lac-growiny tracts so great was the rush 
that even fairly large-sized trees were cut down for the sake of a few 
seers of lac on them. But from what I have been able to gather, the 
gultivator was not much better off than he was before. He got some but 
not the amount commensurate with the labour and risks meurred by 
him. 

Hitherto the cultivation las been confined to India, Burma and to 
some extent Indo-China, Annam and Cambodia. Specimens of lac on 
Covillea glutinosa (lormerly Barrea mexicana) are also found in the 
United States of America and Mexico (Fig. 1) but the majority 
of the world’s demand is met with from India. Recently attempt: 
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Ng. 1. Pachardiella larrea, Comsat on Covillea gitdinosa in South-Western portion of tie 
United States and Mexico, (Original.) 
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were elther made or are being made to grow lac in Formosa by the 
Japanese on S. trijuga, a tree which grows in numbers there as a shade 
tree to camphor trees, by the Germans at Amani in South-East Africa. 
and to some extent in Egvpt. That the industry is an important one 
in Indo-China (Tonkin, etc.) 1s shown by the fact that: a detailed account 
of cultivation, refinement and manufacture of lac is given in Bulletin 
Feenomique de I’ Indo Chine, No. 116, November-December 1915, pp. 
872-944. Here the methods of refinement are very much like those 
adopted in this country, excepting that a wider use is made of the essences 
obtamed from the by-products of lac. The writer in the bulletin quoted 
above has summarized the industry m Tonkin and has largely drawn 
upon the Lac Bulletin issued by me in 1912. The processes of refine- 
ment m tnat country appear to be the same as those adopted in this 
country, and it is rather strange to see that the methods of manufac- 
turmg shellac adopted tu that country are as antiquated as those adopted 
in this country and seem to he a copy of those adopter in this country 
from tines remote. xports of stick-lac fram Bangkok and Singapore. 
which had shown a considerable advance recently, decrease] beavily 
in 1926, owimg to a falling off in the demand from the United States and 
consequent low prices.* 

Besides the fac produced in India, there is another kind of resi 
produced in Madagascar ly Gascardia madagascarensis, Targioni-Tozzetti 
(Tar. Tozzetti, p. 425. 1894). This fact was first brought inte promi- 
nenee by M. A. Gaseard in 1893 (Contribution a letude des Gommes Lagues 
des Indes et de Madagascar, Dedit, Set. Paris, also Bull. Soe, ent. Italy, 
Vol. XXVIL pp. 457-t64, 1894). But the insect producing this differs 
considerably from that producmg lac m structural detatls. 

Lac waa first sought after when the prices of cochineal rose high. 
As is known cochineal is used for dyeimg sik and is stil! used for giving 
those delicate shades to silk which cannot be done with synthetic dyes. 
tn the begining, lac met with the same fate as tea, where the decoction 
was thrown away and the boiled leaves were used for chewing. In this 
case the resm was not utihzed cormmercially and was considered a waste 
product in much the same light as lac-dye has come to be considered 
now-a-days. From 1814 lac-dye began to be exported in increasing 
quantities. The maximum was reached in the years 1822, 1824 and 
1826 when 760.729 Tbs. were exported. The export beran to decline 
rapidly from 1882-1883 until it became practically extinct in 1896-1897. 
In 1900 the total quantity of jac-dye exported was only a ton, Corre- 
sponding to this decrease, the resin in the form of shellac has heen rising 











* Raview of the trade of Indias, 1926-27, p. 91. 
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continuously, The figures for the twenty-one years 1900-1925 have been 
already given above. 

From these fieures it will be seen that in 192] over 36 muhon Ib. 
of shellac worth 8,16,49,i00 rupees were exported from the port of 
Calcutta only. Had such hyures been available for the other Indian 
ports, Bombay, Madras and Karachi, it would be sale to reckon the total 
production together with the internal consumption to be not less than 
60 million Ib. of shellac. To produce this quantity of shellac, 150 to 
160 million pounds uf crude lie uust be produced yearly to meet the 
increasine demand, and as fresh uses are bene found every year there 
is every likelihood of the consumption being imereased. But with 
increased consunption tbe prices are bound to rise and if these go beyond 
& certain Jimuit, as was the case with cochinenl, the attention of the con 
summers is hound to be attracted vo a cheap substitute. 

Hitherto the lion's share of the profits las gone to the middlemen, 
factors which contribute very little to the resuscrtation of the industry 
aud atuelorition of the condition of the pour, illiterate cultivators who 
in some localities, risk their lives for the sake of a few lb. of the crude 
material. During the last war the prices ot a maund (82 tb.) of shellac 
touched ther highest watermark of Rs. 285 per mrund, the only visible 
increaxe olfiuined by the cultivators in remote corners of regions produc- 
Inv lac wires only au increase of two to five annas only. Prior to the break~ 
ing out of the last great war, the prices hud touched their lowest, we., 
Rs. 23 to Rs. 32 per maund, aud by the end of the war they had gone up 
ax high as Rs. 285 a mauud. With un inproverent of over {,200 per 
cent. on the manulucturer’s side the improvement on the cultivater’s 
side has been less than 50 per cent. even. This jis a wide gap to be 
reconciled and 1 do not think it is possible to effect any appreciable 
changes in the near future. The machinery at present operating has 
been in existence since tine ummemorrral and it will be hard, if not 
rmipossible, for any industrial reformer, private or official, te cflect any 
apprecisble chanve within the span of bis official Lyfe. 

The prices of T. N. touched their bottom in October 1414 anu this 
state of afairs continued until July 1915, when the prices began to rise 
reaching their maximum in February 1920, when they again 
began to decline reaching the minimum in September 192), As the 
following June-July crop was poor and as the supply of broodlac became 
limited during October-November 1926, the rates began to rise and 
reached the maximum during the latter part of November 1927 (see 
Chart I). With the fall in prices, as was the case from 1909 until July 
1916, and ugain from October 1925 to August 1927 the interest flags, 
and the attention of the cultivators and others interested in the develop- 


lo THE GULTIVATION OF LAC 1N THE PLAENS OF INDIA 


ment of lac cultivation is directed to other sources of income, In some 
cases | have seen that forests stocked with good sized lac bearing trees 
were leased out for the collection of fuel. Now with an improvement 
in shellac prices, attempts are being again made in such forests to utilize 
then for Jac production. But it is not borne in mind that fitful attempts 
do not stabilize the industry. The rates prevailing now cannot be 
expected to remain constant for long, and in my opinion, such rates 
do more harm than good. With high prices, the attention of consumers 
is directed to finding out a cheap substitute* and if some such is found, 
the whole industry will meet with the same fate as indigo. If, however, 
the price of T. N. is standardized at Rs. 60 per maund (80 Ib.) in the 
Calcutta market, the prices of stick-lac would automatically become 
fixed, and would leave an ample mergin to the cultivator in the rural 
areas, cunsidering the cost of cultivation to have gone up from Rs. 10 
to Rs. 15 a maund. 

Tn his review of the trade of India, for 1926-27, the Director General 
of Commercial Intelligence remarks thut the usc of synthetic lacquers, 
though growing in importance, has not as yet appre-iably affected the 
trade in Indian shellac. The enormous increase in the demand for 
automobiles and for nitro-cellulose lacquers (which use a small 
amount of natural shellac) has helped to maimtam the demand for 
shellac. 

At present the maximum production and collection of lac takes place 
jn the area extending from Chhatarpur in the North to Goona, Bhopal, 
Bhusaval, Chanda (including the nerth-eastern portion of the Nizam’s 
Dominions), Parvatipuram, Bankura, Azimgnnj, Malda, Gaya, Ahraura 
(Marzapur District, United Provinces), Rewab and thence to Panna, 
Besides this, considerable quantities of stick-lac are also collected in 
Sind, Assam and Burma (Plate IT). Local collections are also made 
in the Punjab, the United Provinces, parts of Central India and Mysore 
in the South, and if sustained efforts were made and continued in these 
areas, the preduce could easily be increased, if not actually doubled. 
In other parts the host plants of the lac insects are present in abundance, 
but the climatic conditions and the absence of a sufficient and regular 
supply of brood-lac, are a serious bar to the extension of cultivation in 
these areas. If, however, regular plantations of palas and ber are started 
from now, and steps are taken to prevent such plantations be‘ng injured 
by hot winds by planting protective rings of some such fast-growing 
trees as Pongamia glabra, etc., such areas could be made to yield a regalar 
jcome commensurate with the time and money spent upou developmg 


*Reviaw of the trade of India for 1926-27, p. 90. 
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them. In some places, owing to the prevalence of favourable shellac 
rates, people in the Northern parts of the Central Provinces have started 
lac cultivation on a regular system, and on one such pales plantation 
that I visited, ] was informed by the proprietor thereof that he was 
able to obtain “a produce of six maunds per acre. The estimate of the 
produce given out, though high, still it could be said that the proprietor 
was amply compensated for his investment and labour in developing 
the estate, A simular thing has also happened in the past in one of the 
districts of Bengal. Here the ber trees are grown on the field embank- 
ments. A cultivator generaliv has from 10 to 15 trees on his land, and 
from these be is able to get an average of two muunds, which he is able 
to sell for Rs. 50 to Rs. 60 according to the rate prevailing in the market. 
The recent high prices of shellac have stumulated cultivation on these 
lines, and the cultivators of such areas are much better off than their 
veihbours where no Jac is grown. So successful was Jar cultivation 
in this area that, during May and June 1920, a controversy was started 
in the districts of Malda and Murshidabad in Bengal that the Jac insects 
on the trees were fhe souree of infection of pebrine in mulberry silkworms, 
Bombyx mori. An exhaustive inquiry was conducted in the area and it 
was found that the controversy was duc more or less to economic causes. 
The cultivators, who were growing lac on ber trees round their home- 
steads, were also rearing silkworms in their cottages. But with the rise 
in the price of shellac, they found lav to pay them more than silkworms 
and the consequence was that they cither gave up or restricted their 
silkworm rearings and extended them lac cultivation. The persons 
interested in silk took up the ery and persisted in fresh investigations 
being made as to the truth of the complaint. Brood-lac was obtained 
from the infected locality and put on to ber (Zezyphus jujuba) trees at 
Pusa. A few healthy ber trees were inoculated with healthy ber brood- 
lac from Pusa and when the lac larvw had established themselves well 
and had begun to develop, they were infected with pebrine cultures, 
supplied by the Protozoologist, Pusa. Specimens from both the planta- 
tions were examined hy the Protozoologist and were found to harbour 
no pebrine bodies; the adult gravid females were, however, at times 
found to be full of yeast bodies. With the declaration of these results, 
the controversy was at Jast set at rest. 

At present, India holds the monopoly of this commodity, although 
attempts have been made in the past and are still being made to grow 
lac in Egypt, Uganda, the Transvaal, Formosa and South-West China 
from brood-lac obtained from this country. Some lar is also collected 
in Sikkim, which finds its way into this country through the principal 
markets situated at the foot of the Himalayas. Sikkim and Nepalese 
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brands of lac are put up for sale in the form of coagulated discs at 
Bageswar in the Kumaon Hills (Fig. 2). Some lac is also found ino 





Fig. 2 Lac cakes from Nepal. (Original), 


Kashmir, on Khair (Acacia catechu) and efforts are now being made 
by the State Forcst Department to extend the cultivation in the State 
Forests, especially towards Billawar side. Bhutan and a purt of Tibet 
lac finds its way to Rangiya in Assam. Indo-China and Siam also grow 
lac, but the total yearly output is not more than 2-3 per cent. of the 
whole yearly outturn. The majority of this lac finds its way to France 
where it is utilized for the low grade varnishes. It does not bleach 
well and is unfit for the manufacture of T. N. and other standard grades 
of orange shellac. Exports of stick-lac from Bangkok and Singapore, 
which had advanced considerably during recent years, decreased heavily 
during 1926 owing to a falling off on the demand from the United States. 


= 
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Distribution of supplies of lac products. 


The largest quantity of shellac manufactured in the country finds 
its way to the United States of America where itis mostly used for the 
taanufacture of gramophone records and in electrical works. About 
42 per cent. of the total quantity exported finds its way to the United 
States of America, About 26-5 per cent. goes to the United Kingdom. 
Prior to the last war, Germany stood third on the list of consumers, 
inclusive of re-exports to Russia and Scandinavia, She went in especi- 
ally for the low grades of shellac for the manufacture of cheap varnishes 
which again found their way into this country. France stunds fourth, 
Flolland fifth and then follow Austria-Hungary, Japan, Itely, Belgium 
and Australia in the order of their consuming Capacity. No statistics 
are available for internal consumption, but if is thought that it is not 
incousiderable, though the uses to which lac is put locally are very 
limited. During 1926-27, shipments of shellac rose from 417,000 cwt, 
to 425,000 cwt. but decreased in value from Ks. 5,76 lakhs to Rs. 4,32 
lakhs. The United States of America took 259,500 cwt. as against 
226,800 cwt. in the previous year. The shipments to the United 
Kingdom increased from 82,700 to 86,900 cwt. The shipments to 
Germany and Belgium increased frum 32,800 cwt. and 3,200 cowl. to 
35,200 cwt. and 3,900 cwt, respectively—though Japan, France aud 
Italy reduced their purchases. 

A considerable decrease took place im the exports of sticklac during 
1926-27 —though shipments of seedlac increased from 37,400 cwt. to 
so400 ewt. If this increase is maintained, shipments of shellac are 
likely to shrink in the future. 


Trees on which lac is grown. 


/ Ber. The ver is a very hardy tree and grows well in poor soils. It 
stands pruning well and within a short time sends forth a sufficient 
number of vigorous, succulent branches to nourish the lac inseet. With 
judicious pruning the tree could be made to yield a crop anoually. In 
the Jangipur Sub-division of the Murshidabad District in Bengal, the 
trees are grown on rice field embankments, and are annually pruned 
carefully for propagating the lac insect. The cultivator either uses the 
brood-lac from his own trees or buys it locally im the Aats where a éudie of 
50 aticks, cach 10 to 11 inches long, was to be had from annas twelve to 
arupee each. The cultivators in this tract are very careful in pollarding 
their trees, and occasionally bring fresh seed. from Dumka or other places . 
in the neighbouring hilly tracts. Some such practice also prevails in the 
Kolhan in the Singbhum District, where the Kol grows a few trers round 
his hut, prunes them carefully during January and inoculates them 
with brood-lac obtained locally. In the Una Tahsil of the Hoshiarpur 
District in the Punjab, a sufficient quantity of lac is grown on the ber 
trees planted on the roadsides. Here no pollarding is done, but the 
removal of the crop serves the purpose of pollarding. The produce 
from the area erther goes to Amritsar or to Miurzapur where it is utilized 
for shellac making. There is considerable scope of extending cultivation 
on ber in the Kolhan as the trees are present and the Kol knows well 
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how to 





Fig. 3. Female teste af ber broad-lac 
at the time of swarming out of larve 
Puasa, 8th July 192%. (Original). 


prow the insect ind keep watch over it when it matures. 


At Pusa, successive erops have 
been raised on the tree for the 
past sixteen years with proper 
pollarding and giving rest to the 
trees af intervals. The trees thus 
utilized do not show any signs 
of deterioration, and with a 
system of well adjusted rotation 
are as healthy as they were in 
the beginning. In the Punjab, 
the United Provinces and Central 
India, the tree is grown for its 
fruits, but if any tree becomes 
self-inoculated, the crop is 
gathered and sold locally to the 
bangle-makers. Owing to the 
prevalence of high prices of shellac 
at present, people have begun 
starting regular plantations ol 
tlus tree. If these are worked 
systematically on scientific lines, 
there is every possibility of 
increasing (he output of sticklac 
and preventing thefts. The tree 
crows well from seedlings which 
should be planted out when they 
are a year old in pits especially 
dug out for the purpose 
im the beginning of the rams. 
In starting plantations of ber, 
pits 2 feet 6 inches in diameter 
as well as in depth should be dug 
out in the beginning of Apru. 
The earth from the lower surface 
should be kept separate from the 
surface soil. It should be well 


alrated and then turned into 
the pit by the end of the 
month. Well rotted cow-dung 


manure should be mixed with the 
surface soul and turned into the 
pit. The surface of the soil should 
be a, little above the ground level 
to allow for the sinking of the soil 
during the rainy season, Ber 
fruits from healthy trees with a 
good crown should be collected 
during * March-April and dried in 

a 
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\. Pulvinaria sp. on ber.—Mathurapur, Bengal. (Original.) 2. Chionaspis sp. on ber.—Mathurapur. Emm 
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the sun. The pits should be watered, und after four or five days the 
surface should be broken and the soil mulched to a fine consistency 
when three, healthy, round, uniform sized ber seeds, previously 
cracked with a haramecr to insure an early, uniform [germiuation, 
should be sown in each pit. When the seediings come out they should 
be protected from the attack of Chrufogonus spp., which nibble off the 
cauline leaves. This is done by piling two tiles together by their edges. 
During the rains the soil on the pits is to be constantly stirred and the 
drainage attended to. Ifa large area is to be put under ber, Crotalarca 
juncea (sann hemp) may be sown between the pits and when the plants 
are 2 {t. 6 inches to 3 feet they should be rolled down and ploughed 
into the soll. This enriches the soil and makes it more retentive 
of moisture, as well as, affords shelter to the seedlings against the 
surface Grasshoppers, Chrotogonus spp. and other obnoxious insects 
in the early stages of their growth. In localities where ber seedlings 
are available, these may be dug out of the ground and their 
rool system carefully pruned with a sharp knife to a depth of 
9 inches and the stems above ground reduced to 6--8 inches. 
Such stocks if planted into the pits on a cloudy day in June 
when there have been two or three good showers to wet the ground 
thoroughly strike roots early. Such roots, if the earth round them 1s 
carefully pressed at the time of transplanting, strike roots readily and 
grow up inte vigorous trees fit to be Inoculated 4-5 years after they have 
been put into the pits permanently. Casualties in the plantation should 
be replaced with uniform sized, vigorously growing seedlings from the 
nursery. In planting a few trees round homesteads, with a view to 
extend and encourage the cultivation of lac as a cottage industry, the 
pits should be filled in with well rotted compost or home sweepings, if 
cowdung manure is not available. The soil round the pits should 
be kept clear of weeds and frequently stirred to increase soil aération. 
A few Lycaenida (Blue-butterflies), a Tingid Bug, a lea{-miner (Buccula- 
trix zizyphella, Chrétien. Pulmnarta sp. (Plate III-I) and Chionaspis 
sp. (Plate JII-2) are bad in the early stages of the growth of the plants, 
but if a careful watch is kept for these, not much damage is likely to 
be caused to the plautsa. Ten to twelve years, and in same places five 
to six years after planting, the trees could be inocwated with lac. In 
a few places, it has been found that the sedlings are damaged by a 
borer which makes unsightly tunnels on the stems and branches covered 
over with brownish silken floss freely interspersed with pellets of its 
excreta. The borer Indarbela tetraonis has a wide range of foodplants. 
It is found to bore into litchi, sissu (Dalbergia sissw), strts (Albizzia lebbek), 
Indian laburnum (Cassia jistula), Cirrus trees, mango, jamun (Eugenia 
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jamboluna), aonta (Phyllanthus emblica), mahua (Basswa tatifolra) and 
even the thick stems of menkdi (Lawsonia alba) (Fig. 4). Besides 
this, a few other insects, mostly leaf-rollers, Aneyles luescens, Meyr., 
A. cyanostoma, Meyr., &piblema sp, and Porthmologa parachna, Meyr. 
The larvee of these roll up the leaves and remain feeding withm the rolled- 
up leaves. <A mite, recently identified as Phytoplipalpus transituns. 
Ewing, produces numerous pustules on the tender bark of seedlings, 
us well us pollarded trees. In old, unpollarded trees, these pustules 
coalesce aud cause roughening of the bark. In some cases it has been 
observed that these pustules, if numerous, obstruct the establishment 
oflaclarve. If these pustules be opened with a knife, small bright red 
mutes in all stages of developfhent will be found within then. 

In the Central Provinces (Fig. 5) as well as im the Chhota 
Nagpur plateau, lac growers generally put kuswm broodlac on ber 
but not wmce-versa, But at times it has been observed that even 
kusum broodjac when put on four-year old ber plants in the beginning 
of August, suffers heavily from the effects of Hublemma amabilis 
and the parasitic Chaliwidude; so much so, that m one locality the 
crop was wiped out entirely before it had matured. The same practice 
also prevails in the Bankura District, Bengal, especially the Khatra 
Sub-division, where lac-growers have « palas plantation forgrowing 
lac and ultimately utilize it for putting on to ber trees, as they think 
that lac from ber trees is superior in quality to that produced on the 
palas trees. Here the juc-growera thimk that when ber broodiac in put 
on to palas trees it fails to reproduce itself satisfactorily. The lac- 
growers generally plant a number of trees round their huts and obtain 
a crop yearly in September and October which they call Rangeen. The 
ber trees are pollarded carefully in the beginning of June every year and 
inoculated with palas brood-lac in October-November. At Pusa succes- 
sive crops have been obtained from ber trees by pollarding them carefully 
and utilizing ber brood-lac for inoculating the pollarded trees. By ca.eful 
selection and elimination of Hublenma-infesated brood-lac sticks heavy 
crops have been obtained from the trees without damaging their vitality 
in the least (Text-fig. 3). It has also been found by experience that the 
quality of ber fruits does not depreciate to any great extent, as is gene- 
rally supposed. 

Palas The palas grows wild over a large area in Bengal, the United 
Provinces, Bihar and Orissa, the Central Provinces, Central India, Sind, 
the Punjab: and some parts of the Bombay Presidency. It grows 
luxuriantly in poor soils and does not require much care. Hitherto it 
has been allowed to run wild for the aake of the fuel, but now with a 
rise in the price of shellac, attention is bemg drawn to growing it syste- 





Tie.¢, Indarbela letraonis, boring into a ber branch, (Original..) on 
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Fig. 5. Xusum broodlac on pales,—Dokal Range —South Forest Division, Raipur, Q. P. (July 1922), 
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matically in_squares: or blocks, and to utilize these for the propagation 
of the lac insect. Lf carefully pollarded, it sends furth ruffcient atc- 





Fia. 6 A palas tree on lcam soil eighteen years old.—Acricultaral Research Inatitete 
grountia, Pusan. (Original. ) 


culent shoots to propagate the lac insect. The tree can be raised from 
seed as It does not transplant well. The seeds should be dibbled in 
pods at the beginning of the rains, and thinned out subsequently, leaving 
a space of 18 to 20 feet each side. When the trees attain a girth of one 


2) THE CULTIVATION OF LAC IN THE PLAINS OF INDIA 


foot six inches after nine years, they should be carefully pollurded, taking 
care that the weak, wiry, and unhealthy shoots are removed first. The 
stems should he cut off either with a sharp knife or axe leavine a space 
at the hase to form forks to facilitate subsequent pollarding. When 
inoculating such trees care should be taken that they are uot heavily 
inoculated (Fig. 7). If this simple precaution is not tuken. the trees 
are likely to suffer from over drain and succumb to premature death. 
To fill up the gaps, itis necessary that a nursery should be established ; 
if not, seedlings from congested areas may be utilized for fillmg in the 
gaps. It has been found that, trees planted twenty-two feet apart each 
way, there would be 114 trees per acre, A single tree could be expected 
fo produce a seer at the lowest computation, the total produce would be 
2} maunds per year which at the reasonable rate of Rs. 25 per maund 
would bring in an annual income of Rs. 62-8-0. Deducting from this 
the cost of supervision and labour, there would be left a margin of Rs, 20 
per acre provided the brood-lac used for inoculation has not to be bought. 
Tt is advisable to divide the estate into three blocks or coupes so as to 
give rest to the trees in each hlock by a well regulated system of crop 
rotation. This will invigorate the trees and prolong their life. Prior 
to the utilization of this tree for the propagation of the lac insect, its 
flowers yielded a fast to light dve, but with the introduction of anilme 
colours it has gone out of use. Its flowers were also used in indigenous 
medicine for liver complaints. Fomenting the liver with a decoction 
of flowers is satd to yield some relief to the sufferer. The dkeak gum has 
recently been usedf in settling indigo. Mr. W. A. Davis, late Indigo 
Research Chemist to the (:overnment of India, said :— 

“¥rom a number of trials made at different factories last season 
it appears clear that the use of dhak gum has no appreciable effect in 
lowering the quality of the indige obtamed, whilst in most cases 1b greatly 
increas«'s the produce—im several instances by three to six seers of indigo 
per 100 maunds of plant.” 

The tree srows well in the loamy soils of North Bihar. Trees planted 
at Pusa in 1907 attained a bottom girth of 4 feet 8 imches to 5 fect 10 
inches after sixteen years’ growth (Fig. 6), Such trees, uf properly 
pollarded, rested and inoculated, may be expected to yield from ten 
seers to half , maund per year. IJt1s vigorous in growth and js not subject 
to the attacks of serious insect or fungal pests. Occasionally Letho- 
colletis virgulata, Meyr., and Inocrobyla paraschista, Meyr., are found 





* Troup, K. S. Experimenta in the pollarding of Buttea frondose for Jac cultivation. 
Indian Foraster, Vol, XLV, No. 5, May 1919, pp. 223-233. 

+ Davis, W. A. The use of Dink gum—its effect on yield and quality, Indigo 
Publication No. 8. Agri Res. Inet, Pasa, 1918. 
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Fio, 7. Ber \oodlag on palas—Prominent growth af female tests on the loaf statk 
, Pusa. (Original.) 
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on the leaves making unsightly blotches, whilst Zucosma conciliata, 
Mevr., hores mto the flowers. In the Centra) Provinces the bark of the 
roots of trees is used instead of rope for thatching purposes. In the 
Unites Provinces charcoal from prunings, ete., is ground fine and turned 
inti. smal] round flat cakes for the hookah. 

The luc obtuined from this tree is rich in colouring matter, and for 
this reason is commercially known as rangeen, meaning “ full of colour.” 
After washing, the resin that is obtained is inferior only to kusum lac 
In quality. 

Kosum. The kusum trec, though not very common all over the 
lac-producing tracts, grows well in clavey soils by the sides of nallaks 
and rivers in the interior of forests, especially in the Singbhum Division 
in Bihar and Orissa and in the Chattisgarh Division of the Central Pro- 
vinces. The tree grows grezariously in smal! groups mostly in the bends 
of nallahs or mountain streams where the soil is enriched with the 
washings from hill slopes. The Kols eat the fruit and extract an oil 
from the seeds which is used for burning purposes. The wood is strong 
and durable and is greatly used for harrows and oil-rmills. The tree is 
very slow in growth and is generally raised from seed. From seed which 
shonld be collected from healthy trees in the year previous to that in 
Which 1m is due to be sown, as freshly collected seeds, when sown, do not 
yerminate well, Tt tukes from sixteen to cighteen vears for a tree to 
craw to a suffivient girth before it is able to withstand the inoculation 
with Jac inserts (Plate TV). It does not pollard well and it is for this 
reason that crops cannot be obtained annually from the tree. When 
once coppice, i cannot be inoculated until a lapse of two or three years. 
But this disadvantage is more than counter-halanced by the heaviness 
and supenor quality of the Jac produced every second or third year. 
AKusum lac abwaye sells at Rs. 5 to Rs. 10 more than either the palas 
or the ber stirk-lac. Tt is generally utilized for the manufacture of 
Standard J shellac which is fine pale orange in colour. A special brand 
of tongue-lic was exhibited m the Jast Allahabad Exhibrtion during 
1910-117 and it was the pride of the exhibitors and the wonder of the 
visitors. It was made fronr crystalline outgrowths one generally finds 
on the tests of females when they are fully developed and the larve 
therefrom are about to emerge. In the Dhamtar! Range of the Raipur 
Division kusum brood-lac was put on palus trees and the resulting crop 
was fairly good (Fie. 5), A large mumber of trees in the same Division 
are beme utilized| now for Jac cultivation, and these m course of time 
are expected to yield sufficient broed-lac for distribution. The trees, 
if found growing in groups, should be thimned out so as to enable fresh 
air and sunshine to enter the rows. The produce of lac from crowded 
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and ill-pollarded trees has been found to be less than those situated in 
the open with plenty of light and air to circulate between the rows. There 
are plenty of tracts of virgin forests in the South-Eastern parts of the 
Raipur Division, and it is expected that with the opening of the Raipur- 
Vizianagram Railway, full use will be made of this tract in utilizmg 
it for lac production. 

Pipal. The ppa/ tree grows all over India. but it is only In Assam 
that species of it are grown in numbers on the boundaries of fields, as 
well as the outskirts of villages. Lac, that grows of itself on these trees, 
18 collected in parts of Bihar and Orissa, the United Provinces and Central 
India and the produce is sold to the local bangle makers. The quality 
of lac produced on pipal is much inferior to that produced in pales or 
ber, and as such fetches less price than either of thexe two. It is trana/ 
parent pale yellow with a thin shiny texture fit fo be turned into inferior 
grades of shellac only or being used to adulterate better qualities of lac, 
The tree does not coppice well. and it is for this reason that crops can 
only be obtuined on it either bienmally or triennially. It is only in 
Assam. on account of favourable climatic conditions and soil moisture, 
that trees in numbers could be raised by marching and when of sufficient 
growth utilized for lac production. In other provinces, it is only by a 
well-thought out system of road arboriculture that the produce could 
be appreciably increased within the course of a decade or two, Prpal 
brood-lac should, as far as possible, be put on pipal trees. 

Babul. I[t is in Sind only that lac on babul grows to any appre- 
clable extent. It is found in the Jherruck forest and the banks of the 
Jamrao and the Nera canals. T).e tree STOWws luxuriantly on both sides 
of the canals and their distributaries, but no systematic cultivation is 
done. The blocks are leased out to contractors who try to collect as 
much lac as they could manage to collect. Ata time when better prices 
rule in the Karachi market, attempts are made to collect as much as 
could be done within the term of the lease, without leaving any brood- 
lac on the trees. But when the prices fall, collections are either given 
up or partially made and the result is that the large sized, as well us 
young saplmygs, suffer from over-infestation and succumb to a prema- 
ture death, This is a common sight to see along the railway line from 
Mirpur Khas to Digri. The trees look sickly from a distance, and from 
what I have been able to determine from personal examination of a 
number of trees, the conviction deepened into me that the maim cause 
of the low vitality of the trees was their heavy infestation. Had this 
been regulated, regular crops would bave lieen obtained without serious 
detriment to the trees. There are two main crops, Chait (May-June) 
and Kati (November). The collection is mostly done by RKachhis in 
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Hyderabad, Metari and Shikarpur. The major portion of the collec- 
tious is sent to Kurachi, but a fair portion goes to Mirzapur. Attempts 
made to grow Jac in Biher from brood-lac brought from Sind were not 
successful. In Sind the trees are leased iu May-June and the contrac- 
tors collect the crop in Novernber and December every year. 

Arhar ox tur. Lac on arhar, known as mirimah in the Garo and 
the Khasi Hills, is only grown in Assam. There is no other place im 
India where 1] have seen lac growing on arhar (Cajanus indicus). The 
reason is that it is only the climatic and soil conditions of Assam tbat 
are favourable to the growth and maintenance of the tree on the ground 
for more than one season. In other parts of the country the plant. 1s 
annual and does not remain on the ground for more than ten months, 
Tn Assam, it 18 mostly sown in the Garo Hills in the beginning of the 
rains along with paddy or on the embankments of sugarcane fields. 
After harvesting paddy the plant i: allowed to remain in the fields and 
is generally inoculated withlac a year and a half or two years after 
sowing. If the Jac is put on early, the plant suffers and dies early. 
Each plant has been known to produce from four chittacks (8 02.) to 
one scer (2 1b.) of stick-lac which is rich in colouring matter and does 
not bleach well. It is for this reason that arhar lac from Assam fetches 
less than either kusum or palas stick-luc. It is mostly used for adul- 
terating other qualities of lac. At Palasbari in the Kamrup District, 
I saw the plants growing on sugarcane fields being tied together with 
twine or plantain bast to make a live fence to prevent the jackals from 
entering the fields and damaging the canes. The plants were ahout 
two years old and were fron 3 to 4 inches in girth at the base of the 
stem. The lac encrustation on these was fairly healthy and good? The 
inocwated bushes looked white from a distance. If well cared for, the 
plants could remain on the ground for three or four years. They should 
be occasionally hoed round to conserve moisture and maintain soil 
aération. They should also be carefully pruned to prevent flowering 
and thus to maintain vitelity of the plant for a longer period. Odento- 
termes sp. sometimes damage the brushes to a great extent in the Kam- 
rup District. 

Attempts have been made to grow Jac on arhar or tur (Cajanus 
indicus) in the Plains of India, but they have not hitherto been attended 
with success. Trials were made at Pusa by sowing a special variety 
of zur and inoculating the plants with ber (Zizyphus jujuba) brood-lac. 
The growth was poor and the cultivation was not financially o success. 
From what I have seen of the experiments conducted at other places, 
they have one and all met with the same fate. When kusum brood-lac 
is put on arhar plants six to.seven months old, the establishment of 
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larve, as well as, the subsequent development. of female resinous tests 
are very satisfactory on individual plants. but the crop as a whole has 
not been found a financial success anywhere. In recent experiments 
it was evident that when Aysum brood-lac was put on arhar planta, 
the incidence of attack by Hublemna amahilis was considerably less 
than when the same brood-lac was put on fer plants in the neighbouring 
areas. Recently experiments have been started at Bangalore with 
Shorea talura brood-lac and it is to be seen how far the attempts are 
successful. 

Other tress on which lac is found, Besides theae, much lac is 
grown on Zizyphus cylopyra (vernacular) Hindi (Ghoont Ber) in Damoh 
aod Saugor Districts in the Central Provinces, as well as in the States 
of Panna, Chhatarpur and Maiharin Central Inlia. Specimens of lav 
are also found on the following:-— 


Litchi (Nephelium litcht), Pithecolobium ap. (Fig. 9) 
Mango (Mangzfera indica), Dalbergia latefolia, (Fig. 11) 
Custard apple (Anona squa- Acacia farnenana, 

mosa}, Acacia catechu, 
Bullock's heart (Anona reticu- Pongamia glabra, 

lata), lxora parviflora, 
Asoka (Polyalthia. longifolia), Lee crispa, 
Anjir (Ficus carica), Flemingia congesta, 
Montana bipinnatifida, ACHE CANESCENS, 
Pranty roxburghii, Altnzzia stepulata, 
Alhizzia lebbek, Zazyphus rugosa, 
Hencslea praters, erchone cademage, (Pig. 10) 
Roses (Fig. 8), Santalum album, 
Pomegranate. Loranthus sp. 

Butea superba. 


The quantity collected from the above is very small and therefore 
these trees have not hitherto been used for the cultivatiun of lac on a 


commercial scale. 


Lac in the provinces. 


Assam. The districts where lac in quantity ts grown or cultivated 
are :—Sibsagar, Nowgong, Cachar, Kamrup, Garo and Khasi Hills, 
North Cachar Hills, Sylbet, Darrang, Lakhimpur and the Native State 
of Manipur. The chief Aats are Palasbari, Chhayagaon and Boku. The 
main host plants of the lac insect are Cujanus indicus, Grewia, Kydu 


and Fieus spp. = 
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Fia. 0. Lac on Pithecolobtum ap., Aramboily, Travancore. (Original ) 
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. 10, Lac on Cinchona caliaaya, Darjeoling, Bengal. (Original. ) 
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Fic. 11, Lac on Dalbergia latifolia, Thulim, Ranchi. (Original) 
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Bihar and Orissa. The Province of Bibar and Orissa, together 
with the Central Provinces, forms a compact block which may be said 
to be the lac-growing tract of India. The quantity of lac produced 
in this tract represents the major portion of the total produce of the 
eouutry. Not only is the largest quantity produced in this tract, the 
quulity too is much superior to that produced in other parts of the 
country. The tract is rich in lac-producing trees, but awaits develop- 
ment. The dusum—the tree par excellence for the production of lac— 
vrows luxuriantly and is found in large numbers in the arca. There 
are extensive tracts of Jand full of palas and ber and the inbabitants 
of the tract are conversant with the details of lac cultivation. If the 
industry is organized on a co-operative basi3, there are great possibilities 
of considerably increasing the outturn, thereby not only keepmg out 
the wacker lac—a synthetic product—but increasing the output and 
thereby stabilising the prices of crude material from which shellac is 
manufactured. There are a number of lac-hats (markets) where 
quantities varying from 3,000 to 60,000 maunds could be obtained easily. 
(Hap of India showing lac-hufs and shellac factories). The most 
important markets within the Province are Balranipur, Chatra, Imam- 
ganj, Garhwa, Jhalda, Daltonganj, Pakur aud Chaibassa. There are 
shellac factories at Imamganj, Pakur, Thulin, Jbalda, Purulia, Balram- 
pur, Ranchi, Chaibassa and Chakradharpur. The majority of the shellac 
finds its way to Calcutta, from which port if is shipped to the United 
States of America and other Continental ports. The Ler grows well 
im the Kolhan, and the Aol knows fully the economic importance of the 
ucr tree, as it is rare to see a Kol village without a number of ber trees 
in it. If facilities are aflorded for the supply of good, healthy brood-lac 
at proper term and at reasonal rates, there 1s every possibility of a con- 
siderable increase of stick-lac from this tract. 

The Central Provinces. The districts where quantities of lac are 
collected are :—Raipur, Bilaspur. Saugor, Mandla. Bhandara, Hoshanga- 
bad, Bankheri, Damoh, Narsingpur, Jabalpur. Balaghat. Seoni, Chanda 
and Betul. The main food plants are Zizyphus guyubu, Z. rylopyra, 
Butea frondosa, Schleichera triyuga and Acacia catechu. The south- 
eastern part of the province contains a large number of S. tr.guge 
trees which produce the finest lac from which pale-pellow or orange 
shellac is manufactured. The province as a whole could supply from 
54 to 60 million Ib. of stick-lac if properly worked. Nearly the 
whole of the produce was sent to Mirzapur, but now a great portion 
finds its way to Calcutta and other places in Chhota Nagpur. Besides 
these, there are considerable areas in Berar where lac is locally cultivated 
and collected, especially the Nandurbar forests, and as this area abuts 
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on the Hyderabad State, where active steps are now being taken to start 
lac cultivation, there is every possibility of this area becoming an 
important lac-growing centre in course of time, The south-eastern 
portion of the province is rich in Awswn trees, and with the opening of 
the Raipur-Vizianagram Railway this tract will become an important 
lac producing area, 

The United Provinces. The cultivation and collection of lac in 
these provinces are not 0 extensive as in the provinces noted above. 
Lac is, however, locally collected in the Garhwal Forests, Saharanpur 
(@ part only), Kheri, Pilibhit, Kumaon, Gonda, Bundelkhand, Bahraich, 
Siwalik range, Rae Bareli and Partabgarh. The host plants are Butea 
frondosa, Ficus spp. and Zizyphus zylopyra. Besides these, there arc 
small collections which are utilized locally for the manufacture of toys 
and bangles. The climatic conditions are in some localities a bar to 
the further extension of the cultivation, but on the other hund there 
are places which are quite suitable for cultivation provided good and 
cheap brood-lac is at hand to be put ou the palas trees which abuund 
ia the plains districts. Murzapur is an important centre of lac cultiva- 
tion and manufacture and for nevrly a ceutury if was the only centre 
of shellac manutacture in Northern ludia. Even now, in almost ali the 
factories in Culcutta, Ranchi, Parula aud other shellac-manufacturimg 
pluces, the expert lahour is wholly drawn from Mirzapur. These people 
move in families to remote places to earu their livelihood as shellac 
manufacturers and some of them are so clever that they cannot be dis- 
placed eusily by loca] men without jeopardizing the mterest» of the 
manufacturer. The hilly, as well «s the submontane tracts, as well 
as those adjoining the Vindhya mountuins should suit for the propaga- 
tion of the lac insecv, but actual experuments have to be made to prove 
this. 

The Punjab. As in the United Provinces, there are largo tracts 
wherein regular cultivation and collection are practised. There are 
local collections in Gujrat, Ambala, Jalundhar, Hoshiarpur, Gurdaspur 
and the Kapurthale State. In Hoshiarpur especially in the Ona tehsil 
it is said, three to four thousand maunds are collected locally and the 
prodnce finds its way to the shellac factories at Amritsar. Lac is found 
growing spontaneously on Ficus spp., Butea, Acacia and Zizyphus. 
On the whole the collections are not very large, but m some tracts the 
host plants are present in numbers and only experiments can show 
whether these could be used for the propagation of the .ac insect, so ag 
to yield some mcome. 

. Kashmir. Small quantities of lac are collected on khuer (Acacia 
catechu) in the Billawar forests and attempta are now being made by the 
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State Forest Department to extend the cultivation in the areas where 
the insect flourishes on the fer and the ‘hair. 

Bengal. Lac to some extent is grown and collected in the districts 
of Birbhum, Murshidabad, Malda, Bankura, Midnapur and Rangpur. 
The host plants are Butea, Zizyphus and Schleichera. There are con- 
siderable areas in Birbhum, Midnapur and Bankura Districts which could 
be nttlized for lac cultivation as these abound with Butea frondosa plants. 
In the Murshidabad District, 2. juyuba plants are grown on field embank- 
ments and ure annually inoculated with lac which the cultivators pur- 
chase iw the local kaés. The system of cultivation is quite umigue and 
1 luve not seen anything like this attempted in other parts of India. 
lhe plants ure pollerded very carefully aud inoculated with lac when 
they have got a number of long. succulent stems. The plants appear 
very trum, bushy and luxuriant in growth with a good number of bealthy 
stems. The produce from the trees is either reserved for seed or scraped 
and sold locally. The little extra income that the cultivator gets is 
used to pay the rents, leaving the produce of the fields for the use of 
his family. A cultivator having 10 tv 20 trees pollards 10 trees during 
December when they are dormant and utilizes the brood-lac from the 
other trees for inoculating them in June and selling the surplus as brood- 
Jac in the local hat. In this way, he seldom gets seed from outside 
and is able to utilize the Zezyphus trees tully for the production of lac, 
When the market rates for stick-lac are high, the cultivator is able to 
pay off the rents from the sale proceeds of his trees, without having the 
necessity of obtaining money on loan. In pruning, inoculating, cutting 
and scraping lac from trees on his field-embankments, the cultivator is 
assisted by the members of his family and has not to pay for extra 
labour. This leaves him an ample margin wherewith to continue the 
cultivation from year to year. An extension of this system widely 
throughout the districts and the adjoining places 1s bound to improve 
the material condition of the cultivators, as with the sale proceeds of 
the subsidiary produce they will be able to pay off the rent, thereby 
retaining the produee of the fields entirely to themselves. Jn doing 
this not much time or labour is required and the whole work is managed 
easily by a cultivator assisted by members of his family, To get an 
idea of the effect of growing lac as a subsidiary industry m rice-growing 
tracts, one has to sec the tract of land extending on the south of the Ganges 
from Jangipur to Farakke in the Berhampur district, Bengal. The area 
covers approximately sixty square miles and is thickly studded with 
large-sized Ler trees, carefully pollarded and yearly utilized for the pro- 
pagation of lac. The material condition of the inhabitants of the tract 
is much better than where paddy only is the principal crop. In this 
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tract two shellac factories have been established to utilize the local 
produce and more are contemplated to be esiablished soon, At Jenst 
one will be much struck with the way the work is carried on in this tract 
and I wish this system could be adopted in other similar tracts where 
rice is the principal crop. 

Bombay. In this presidency not much lac is either grown or col- 
lected, but whatever little is obtained it is collected in Kolaba, Surat- 
North Thana, Central Thana, South Thana, Panch Mahals, North Khan- 
desh, West Khandesh, East Khandesh, Nasik, Satara, Ali Rajpur, Udai- 
pur, Deogad, Barnja and Hvderabad in Sind. The principal food-plants 
are Butea, Ficus spp., Schleichera, Zizyphus jujpuba and Z. xrylopyra, 
Allnzzia lebbek, Acacia arabica, Acacia catechu, Xylia dolabriformis, Pro- 
sopis spicigera and Eugenia dalbergioides. 

In Sind lac grows on Acacia arabica in the Jerruk forests near 
Hyderabad as well as the banks of the Jamrao and the Nera canals. 
Besides this tract, 1 have not seen any other tract where lac-is found 
growing by itself on the Acarza trees. The reason why the insect should 
not flourish on the same food-plants, say in the north of Sind, ia not 
known. In the neighbourhood of Hyderabad in Sind the insect is said 
to flourish well on such trees only as are either low in vitality or are 
about to die. The reason why the insect shou'd show partiality for 
such trees remains to be investigated. I think in the first place it has 
to be ascertained whether such a statement is true. Anyhow, it remaina 
to be tested by actual experiments whether the insect will propagate 
itself on seedlings raised from seed broadcasted in areas adjoining the 
present Jac-producing areas and whether the brood-lac raised on these 
could be utilized for propagation in the northern parts of the province. 
In this connection it bas also to be determined whether the influence 
of subsoil water has any effect on the growth of the lac insect on Acacia 
trecs, and whether the alkalinity of the soil is in any way connected 
with the growth or deterioration of the lac insect or not. 


Madras. Local collections only are made in Kanara and Mysore 
on Shorea talura. Some lac is also collected in Ganjam, Baripada, Trichi- 
nopoly, Kumbakonam, Banganpallt and Jeypur Statc.* There are also 
local collections in the Omarkote range within an area of 200 sq, miles, 
The majority of lac used in the Presidency is obtamed {rom Burma and 
the silk-dyers prefer Burma lac which is richer in colouring matter than 
the Indian stuff. The lacquer workers at Channapatna utilize the lac 








*The mformation regarding local coilections bas been obtained from the sbellac 
manufacturers at Mirzapur and other shellac manufacturing centres, who have their 
own agente in such localities. 
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grown and collected locally. Some lac is also grown at Dasnapalli 
and Kalkarney near Bangalore on Jala. (Shorea talura) and at Tumkur. 
The presence of Schleichera triyuga in numbers hax now been found at 
Shimoga and attempts are being made to utilize these trees for the pro- 
duction of lac with fus.m brood-lac from the Central Provinces. It is 
also contemplated to utilize the large numbers of Xyla sp. trees which 
are present in the forests for the propagation of lac. Experimental 
propagation of lac on Acacia farnesiana with 'ocal brood-lac and husem 
brood-lac on Flemingia congesta have given promising results. I think 
that Leea crispa, as an introduced lac host-plant, will not be proved 
suitable for lace cultivation. In Travancore, collections are made in one 
forest range only, the food-plants being Odinga wodier, Ficus veligiosa, 
Careya arborea, Spatholobus roxburght. But with the organization of the 
Industries Department in the State, considerable attention is being paid 
now to the cultivation on scientific lines within the State, and it is expected 
that the suitable portions of the forest will be soon utilized for the pro- 
duction of tac in quantities to meet the local demands as well as those of 
the neehbouring Presidency. 

Ceylon. The Ceylon Agricultural and Horticultural Society sent an 
Agricultural Inspector for training in lac at Pusa and on his return ex- 
perimental cultivation was started on Zizyphus jujpuba (Ceylonese 
mason) and Schleichera tryzuga (Ceylonese—kon) and it was reported 
that the lac insect had flourished well on the latter food-plant but later 
on Hublemma sp. did considerable injury to lac on trees. 

Burma. Lac in considerable quantities used to be collected and 
exported in the form of stick-lac which contained more colouring matter 
than Indian lac. But now the exports have fallen off considerably, 
It is collected in Thayetmyo, Prome, Tharrawady, Henzada, Arakan, 
Upper Chindwin and Southern Shan States. In one year a set of villages 
in the Pakoku Chin Hills produced 100,000 Ib. during a year. Large 
quantities are collected on the borders of the Shan States and brought 
into the country to be either exported along with Burma lac or turned 
into shellac. The produce of the tract bordering on Indo-China finds 
its way into the interior and is exported chiefly to India along with 
Burma lac. The country os a whole has great possibilities of develop- 
ment, and if properly worked, is likely to yield large quantities of stick 
lac which could be utilized for the manufacture of seed-lac or shellac. 
Next to Assam, the Ccntral Provinces and Bihar and Orissa, Burma 
bulks large and is capable of producing half, if not more, of the normal 
requirements of the country. Lac from Burma is used largely in Madras 
for dyeing silk and to some extent wool. The food-plants of the lac 
insect are Pithecolobium, Cassia, Zizyphus, Dupterocurpus, Shorea obtusa, 
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Schleichera, Albizzia, Tamarindus, Butea, Casalpinia, Dalbergia obata 
and Xylia. 

Central India. Lac in some quantity is also collee‘ed in the Native 
States of Rewah, Nagod, Maihar, Chhatarpur and Panna. Attempts are 
also being made at Rutlam, Gwalior and Jodhpur to grow lac, but how 
far the experiments have been successful is not known. Recently a 
small quantity of broodlac was found on a ber tree near Jodhpur. The 
texture and colour of the resinous tests was quite unlike those of Ler 
Jac found in Bengal and Chhota Nagpur plateau. At Jodhpur, Cero- 
plastes sp, was mistaken for the lac insects and attempts were actually 
made £0 propagate it. (Fig. 12). In Rewah considerable quantities are 





Iya. 12. Ceroplestes ap., Jodhpur, Central India. (Original.) 


collected in the forests and worked into shellac in the factory at Umaria, 
But. since last year the out-turn has fallen off considerably, due no doubt 
to the intensive system of collection practised in the previous years. 
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From the above it will be seen that Jac is found in most of the pro- 
vinees of Inclia anc that in the majority of cases no attempts are made 
to grow the insect on its food-plants. Whatever quantity is found to 
grow on the plunrs is collected and sold to the nearest dealer in stick-lac. 
In the ronjority of cases the collection is done by aboriginal tribes who 
inhabit the outskirts of forests. These people barter lac fur salt, cloth 
or trinkets or such other small luxuries of life. The bania or the local 
dealer collects the local produce and sells it te another merchant who 
sends it either to Mirzapur or to Calcutta, The actual producer has no 
dealings with the manufacturer and the result is that the major portion 
of the profits is uppropriated hy the middleman. From the above it 
will also be seen that the greater portion of the lac brought for sale is 
collected us it is fonnd growing on its food-plants and that no attempts 
have been made to cultivat: the insect on scientific and business lines. 
If the lines of work laid down herein are followed, it will be found that 
localities where palas (Butea frondosa), Schleichera trijuga and Zizyphus 
jayuba plants abound, could be utilized for the production of lac. The 
result will be that plants which have ceased to be of any economic value 
now wil] yield fairly good returns on the amount invested in developing 
the cultivation, Besides this, there will be the advantage of improving 
the material condition of the people, especially the aborigines inhabit~ 
ing the forests, and steadyiug the market. The present violent oscilla- 
tions in the prices of the crude material would be avoided if not com- 
pletely eliminated and the possibility of the introduction of svathetic 
or other cheap substitutes would be postponed indefinitely. Much could 
be done to extend the cultivation of lac by starting suitable nurseries 
for the distribution of healthy brood-lac at proper times and at cheap 
rates, so as to enable even the proprietor of a few trees only to inoculate 
his trees. At the present time it is practically impossible to obtain good 
healthy and cheap brood-lac for moculation purposes. The prices 
charged are not only exorbitant but prohibitive as well. J know from 
past experience that, when stick-lac was quoted at Rs. 20 per maund 
in Calcutta, the prices charged for Auswm brood-lac were ranging any- 
where between Rs. 40 to 60 per mannd, and as it is known that the 
greater portion of the stuff consists of wood and colouring matter, the 
actual price of resin obtained by scraping the brood-lac sticks works out 
to a prohibitive figure. This is mainly responsible for limited cultivation 
and subsequent production. J know for a fact that a large number of 
cultivators go long distances from their places m search of healthy 
brood-lac. They sometimes resort to hilly tracts where they think they 
willl be certain of obtaining healthy brood-lac at fair rates. In some 
places the lac cultivators having obtained abnormal prices for their 
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crude material have taken the trouble of exchanging their brood-lac 
with otbers living in hilly tracts or in localities where the brood-lar 
1s considered to reproduce well. With so many obstructions and with 
an ever-changing market. it is ne wonder that the cultivation should 
have remained in so precarious a condition as is the case at the present 
fime. Thus it seems reasonable that in any scheme of future develop- 
Ment of cultivation, the provision of nurseries itt suitable localities 
should not be lost sight of. Besides this, facilities for the transport 
of brood-lar. are so cumbrous and the freight charges so heavy that it 
Is not only umpossible but risky to import. brood-lac from other localities, 
I have personally experienced the trouble of obtaining brood-lac from 
places other than Pusa. The lac cultivators are at first reluctant to 
undertake the work of packing and sending out parcels of brood-lac by 
rail, The question of despatch by post is prohibitive on account of the 
heavy postal charges. If, however, they are induced to undertake such 
work, the transport difficulties are so great that all the efforts end in 
failure. J have seen instances where crates containing brood-lac haye 
been allowed to lie on railway station platforms in the sun for days 
together before they were despatched to their proper destinations and 
as everybody knows, if brood-lac is exposed to the sun for a number of 
hours, the resin melts, the holes of exit for the larva are closed and 
they are unable to emerge. Besides this, with heat fermentation 
sets in in the body contents of the females and the result is that the 
nymphs are stifled to death with heat and are unable to emerge. The 
railway authorities are perhaps unconscious of this fact, otherwise 
proper precautions would have been adopted by them to ensure satety 
of the brood-lac crates entrusted to them for transport. Because the 
question has an important bearing on the problem of future develop- 
ment of the lac industry, I have thought it proper to touch upon it 
here. 

With the question of the establishment of nurseries, the task of 
establishing the species of the lac insect is of profound inferest. A 
thorough study of the question in all its aspects is hound to yield data 
of considerable economic importance. With the fixation of specics jb 
would be possible to extend the cultivation of the particular species in 
well-defined areas and therefrom to extend the cultivation. This work 
was anticipated and collections were made from all parts of lac-producing 
areas in India with the collaboration of the forest officers. This collee- 
tion is at Pusa and requires to be worked through. Specimens, both 
dry and wet, have been collected of cultivated as well as of wild lac and 
have been preserved. In this way’a good collection has been got together 
and would soon be worked through. As is well known, with the fixation 
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of species found to occur within the mportant lac-producing tracts as 
well as elsewhere. the fixation or knowledge of the swerming of larve 
in both the seasons is very essential to the development of cultivation. 
W'th the fixation of species and the periods of swarming of larve in 
particular tracts, the work of expansion would be considerably facili- 
tated and broadened. When this has been done it will be tume to look 
ufter the details of cultivation. As is well known the introduction of 
lac into the market came after the price of cochineal—which was used 
for dycing silk—bad gone very high. It was then that the consumers’ 
attention was drawn to the substitution of a cheaper stu which would 
partially, f not wholly, fulfil the requirements of the trade of the tames, 
and the lac-dye was found to meet the exigencies of the situation well. 
The dye wus extracted and used for colouring purposes and the resin was 
lefé unutilized. Water on when the special properties of the resin came 
tu be known. it was used along with the dye for various other purposes. 
From this tue onward the exports of resin began to rise until to-day 
they reach the unprecedented total of £5,443,293. This represents the 
quantity exported from the port of Calcutta alone. If, however, such 
statistics were available for the other ports of Karachi, Bombay and 
Madras, along with the quantity consumed in the country, which is in 
no sense 4 neghgible quantity. it will be found that the wtal annual 
production of lac in India and Burma is well over 170-200 million Jb. 
This quantity is raised annually, when the insect has becn subjected te 
ill and drastic treatments whieh. if not effectual for its total extinction. 
have lowered its vitalitv to such an extent that it may be said to be the 
progeny of degenerated parents which are not as yet free fom the 
baneful effects of processes which are antiquated as well as effete. If 
one looks at the methods adopted for collecting the yearly produce, one 
is struck with the profound vitality displayed by the insect and I think 
it is its prolific fecundity which has saved it from total extinction. The 
cultivators now have recourse to measures of collection such as were 
adopted by their forefathers centuries ago. But the times have changed 
tonsiderably. What was once a. paying item has ceased to be such. 
What was once eagerly sought after is now discarded. The introduction 
of aniline colours has done much to bring about this change. But as 
the lac cultivator is illiterate, and lives in remote corners where ideas of 
modern developments do not reach him, he persists in adopting old 
and antiquated methods of collection. The lac-dye has ceased to be an 
article of commerce, and attempts are made to-obtain resin which is as 
much free of the colouring matter as is possible to obtain. But the 
lac-cultivator, irrespective of these changes m the commercial world, 
stall continues to collect. lace before swarming has taken place, with the 
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Fic. 13. fer broodlae sticks showing eifevt of selection after 4 years. (Original.) 
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result that the larve are killed outright by exposure of the lac-bearing 
branches to the heat of -the sun. The result is that the healthiest and 
most virile larve are killed off. leaving behind stragglers which are 
not so vigorous as they should be. In a count made at Pusa of larve 
of Zizyphus jujuba lac, it was found that 52 days after establishment, 
26 to 30 per cent. of them had failed to establish themselves and to 
produce resin. From examinations made of the larve from establish- 
ment to maturity it was found that the mortality varied from 40 to 83 °°, 
(PlateV). 


Ber broodiac on ber : : ‘ ¢ : i : ; 58°, 
Ausem broodlac on fuser , 4 ; ‘ ; 40% 
Auxum broodlac on her 65%, 
Ausum broodine on thar : : ‘ : . ‘ : GBC, 
alas broodlac on ber F : F , . f . : 83%, 


In this connection. some work bas been done at Pusa regarding selec- 
tion and hybridization. At the time of removal of the crop from the trecs, 
only those branches were sclected for seed which were uniformly covered 
with lac encrustation, had a thick coat of whitish floss on them and had 
fewer holes of exit of Evblemma amabilis on them (Fig. 14). In the 
fifth year, the resulta were very encouraging and the encrustation on the 
majority of trees was as seen in Fig. 13. If the material in various 
places is examined in this light, it will be found that in places even a 
larger percentage fails every year to establish and subsequently to repro- 
duce itself. This is no doubt one of the causes of the short supplies so 
much complained of by the shellac-manufacturers from time fo tune. 
If, however, the lac cultivators arc informed of the mischief they are doing 
unconsciously, T am sure they will improve their methods and will begin 
collecting the material after the larve have swarmed out. No doubt 
much conld also be done by the manufacturers. If they will adopt 
the practice of paving the cultivators on the proportion of resin to lac- 
dye in a sample, the cultivator would soon modifv his ways and would 
adapt himself to changed circumstances. The manufacturers should 
insist on purchasing stick-lac which contains a smaller proportion of 
lac-dye than one which has been collected before swarming has taken 
place and is consequently rich in colouring matter. This will effec- 
tively put an end to the unscientific method of gathering lac thereby 
consigning to death a huge number of larve which would otherwise 
have produced Jac. 
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Fig. t4. Hole. of exit of Aubluama amatcls in introduced Inc at Banganapalte, South 
India, November t914, 


Localities suitable for Jac cultivation. 


Places which are neither very hot nor very cold and where the annual 
‘rainfall is about 30 inches are suitable for lac cultivation. Moisture 
| is a great necessity for the successful development of the imsect, but if 
it is in excess it affects the crop injuriously. Dry, arid places are to he 
/ avoided in starting the cultivation. Extremes of heat and cold retard 
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_ the growth of the insect, With heat the resin softens and affects pre- 
judicially the female insects within the resinous cells with the result that 
they succumb fo a premature death, (Plate V1. figs. 5.6 and 7.) Lo such 
cases the cells become depressed in the contre dorsally aud considerably 
shrunk laterally, Insome years, cousideralile damage is done to the crop 
in the beginning of Mav. Where hot winds locally known as Loo prevatl 
the resin meltx and drops dewn on the leaves or the ground below, the 
hodies of females remaining attached to the branches of affected trees, 
(n localities the presence of Pythrun sp. in female tests causes a heavy 
mortality wu the larve which fail to eclose satisfactorily. but lie dead in 
clusters within the female resinous cells (Plate VL, fig. 4). Such cells, 
us have nof been adversely affected either with heat or pathogenic fung! 
remain normal in shape and have nof the lorsal depression as is conspi- 
euous in those affected with heat. From what 1 have seen in most of 
the localities where lac cultivation is successful the subterranean water 
leve] has a marked influence on the success or otherwise of the cultivation/ 
Where the Jevel falls below thirty feet the trees do not produce lac well. 
As a fest for the suitability of the place for lac cultivation, only a few 
trees should be inoculated in the beginning. and if on these the Jac 
flourishes well thronghout the vear the operations may be extended or 
otherwise abandoned : for it must be remembered that the success or 
atherwise of lac cultivation depends verv much, tf not entirely, upon 
climatic conditions. 


lnstruaments and other accessorics required for rhe werk. 


The instruments and ether accessories required to start and carry 
on the work ure very few. Only knives as shown on Plate IV, som 
plantain bast or jute or sann-hemp fibre are alf that are required. fn 
the beginning a small quantity of brood-lac is also required to put on the 
trees. A straight-edged knife (Plate VII, fig. 1) is required to prune and 
cut the Jae-bearing branches which are away from the stem or the main 
branches. A curved or double-edged knife (Plate VII, fig. 5) is required 
to creas the trees and to cut the lac-bearing branches into lengths vary 
ing from 9 inches to 11 inches. The other knife (Plate VII, fig. 2) is 
required to trim the Jac-bearing branches before entting them into 
pieces, and to scrape ber lac, The knives should, if possible. be of steel 
fo withstand rough handling and must have a sharp edge. Their outer 
edge should, if possible, be thick to impart force and to make clean 
cuts. A lighter knife is apt to slip off while pruning tough branches 
and to produce jagged ends, which would have te be dreased to prevent 
water lodging and setting up decomposifion. Knives of thé pattern 
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the growth of the inseet. With heat the resin softens and affects pre- 
judicially the female insects within the resinous cells with the result that 
they suceciul: to w premature death. (Plate VJ. figs. 5.6 and 7.) Insuch 
fuses the cells became depressed in the centre clarsally and considerably 
shrunk lateraliv. Ju seme years, considerable damage is done to the crop 
in the bayinning of May. Where hot winds locally known as Loo preva! 
the resin melts and drops down on the leaves or the ground below, the 
hodies of females remaining attached to the branches of affected trees. 
In localities the presence of Pythian sp. in female tests causes a heavy 
mortality in the larvee which fail to eclose satisfactorily, but he dead in 
clusters within the female resinous cells (Plate VI, fig. 4). Such cells, 
us have not been adversely affected either with heat or pathogenic fungi 
remain normal in shape aud have not the dorsal depression as is consp- 
euous in those affected with heat. From what T have seen in most of 
the localities where lac cultivation is successful the subterranean water 
leve] bas a marked influence on the success or otherwise of the cultivation; 
Where the level [alls below thirty feet the trees do not produce lae well. 
As a test for the suitability of the place for lac cultivation, only a few 
trees should be inoculated in the beginning, and if on these the lac 
flourishes well throughout the year the operations may be extended or 
otherwise abandoned : for it must be remembered that the success or 
otherwise of lac cultivation depends very much, if not entirely, upon 
climatic conditions. 


Instruments end other accessories required for the werk. 


The instruments and other accessories required to start and carry 
en the work are very few. Only knives ax shown on Plate JV, seme 
pluntain bast or jute or sann-hemp fibre are all that are required. dn 
the beginning a small quantity of brood-lac is also required to put on the 
trees. A straight-edged knife (Plate VII, fig. 1) is required to prune and 
cut the lac-bearing branches which are away from the stem or the mai 
branches. A curved or double-edged knife (Plate VIL, fig. 3) is required 
to dress the trees and to cut the lac-bearing branches into lengths vary- 
ing from 9 inches to 11 inches. The other knife (Plate VII, fig. 2) is 
required to trim the jac-bearing branches before cutting them into 
pieces, and to scrape ber lac. The knives should, if possible, be of steel 
to withstand rough handling and must have a sharp edye. Their outer 
edge should, if possible, be thick to impart force and to make clean 
cuts. A lighter knife 1s apt to slp off while pruning tough branches 
and to produce jagged ends, which would bave to be dressed to prevent 
water lodgmg and setting up decomposition. Knives of thé pattern 
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VARIOUS FORMS OF PRUNING KNIVES. 


l. A good pattern, a heavy straight blade for pruning. 

2, A tea-pruning knife for trimming cut-ends, 

3, A bill-hook for very heavy work on big trees. 

4. The ordinary Indian pattern made in the bazars at a cost of eight annas. 


tal 
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given on Plate VII could be easily made locally or procured from any 
hardware merchant in Caleutta or Bombay at one rupee each, 





Fig. 16. Shikra for taking brood-lac up the trees, 


Besides these, a few hamboos are also required on which to aérate 
the brood-lae sticks prior to their being put on the trees. Lf, however, 
large ber trees are to be inoculated, shikias (Fig, 15) will be found very 
convenient for hauling quantities of brood-lac sticks up the trees at the 
time of inoculating them. In the case of palas if a large number of trees 
are to be inoculated, bamboo receptacles (Fig. 16) will be fonnd very 
convenient for putting on the brood-lac expeditiously, In the Centrul 
Provinces bamboo-mats are also used for inoculating ber and pala~ 
trees in large numbers (Fig.17). 
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Fic. 16. Bamboo receptacle for inoculating der and palas trees, 
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(Original. ) 


Fiq, 17. Receptacle made of split bamboo for inoculating Ger and pelaa trees, 
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Experiments were made at Ranipur, Saharanpur District, United 
Provinces, on the best. method of inoculating palas trees and Mr. R. 8, 
Troup found these bamboo-receptacles much adapted to the purpose 
for which they were recommended.* The advantage in these recep- 
tacles is that they can he made easily locally aud stocked to be re-used 
the following years. Such receptacles could either be made of split 
bamboo pieces, a8 shown in Text-fig. 16, or from dry arhar stalks of which 
fruit baskets are generally made in Northern India. Another advantage 
in the use of these receptacles is that brood-lac from one coupe may be 
completely removed and utilized for inoculating pollarded trees in the 
other coupe. Such sticks as show a large number of holes of exit of 
Eublemma amabilis should be discarded and fumigated with carbon 
bisulphide as soon as the inoculation is finished. 


Time and labour required to carry on the work. 


The emergence of young insects takes place twice a year, and a fort- 
night before each emergence the trees have to be pruned and got ready 
to facilitate inoculation. A week in June and a week in October is all 
that a cultivator of 20 ber and 60-80 medium-sized palas trees has to 
devote to the work. To carry on the work successfully either he will 
‘have to seek the co-operation of a member of his family or engage tem- 
porary labour to finish the work in proper time. If, however, a large 
number of ber, palas or kusum trees are to be inoculated, regular gangs _ 
of coolies will have to be engaged to finish the work. From past expe- / 
rience it has been found that a gang of four coolies working eight hours; 
per day is capable of inoculating 70 to 100 palas trees of medium a | 
In this work, it must be borne im mind, it is easential that the work of | 
cutting, removing and putting on the brood-lac must be done in proper) 
time. A week’s delay produces unsatisfactory results. 


Crops during the year. 


There are two crops during the year but in the case of jalla (Shorea 
ialura) in Mysore there are three erops within thirteen months., The 





* Troup, R. S., Experiments in the pollarding of Butea frondosa for lac cultivation’ 
Indian Forester, Vol. XLV, No. 3, May 1919, p. 231. “* Different methods of tying up. 
the lac were tried, bot the most successful was that aidlvocated by Mr. Misra, namely, 
to place sticks of brood-lae in loosely constructed baskets and tie the baskets up in the. 
branches. In the prvsent experiments about 40 to 50 sticks of lao were pluged in each 
basket, and varying numbers of baskets up to 14 were hung im each tree. Generally 
speaking, it was found advisable to fix up one basket at the base of each amall! clump 
of pollard shoots, either by pushing the basket into the clamp or by hanging it up br 
means of a wire hook. The basket should, as already pointed out, be removed ag soon | 
as swarming is over, and for this purpose a few marked shoots, low down on a tree, should 
be impregnated and watched from day to dey during the time of swarming in anler to ™ 


ascertain when swarming is ab an end,” 
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first inoculation is done in February and the crop ts ready tn the following 
‘Mav-June. From inoculations made in Mav-June. a second crop is 
obtained in September and from inoculations made im September the 
third erop is obtained in December-January. Of the three crops Mav 
June crop is the best. In the cuse of habul (Acacia arabica) lac traet. in 
Sind and arhar ot aicimech (a variety af Cajanus tadicus) lac tract in 
Assam. so far as Ho has been possible to determine, there are only two 
emergences durmg the vear. That which ts gathered durmg June-July 
is called the Bearsadés crop from the name of the month Baisakh, m which 
the crop is generally collected, and the other the Aarteki—from Kartik, 
the month m which the crop is gathered. The former is in some localities 
also called the “ sungeen ” on account of the sticklac —especially palis— 
containing a large amount of colouring matter. Of the two, the Bassakhy 
crop is the larger and better but in some places the Aartiii crop is conai- 
dered to be the principal crop of the year. It takes nearly eight months 
and a half to mature and in consequence the proportion of resin to lac- 
dve is greater than in the following Kartida crop... Besides. it is partly: 
immune from the attacks of predators and parasites us it passes through 
winter during which time moat of the injurious inseets remain dormant 
in one stage or the other. The Aartidy crop takes only three months and 
a half to mature, and in cousequence the proportion of resin to hie-dve 
is much tess than in the previous Bazsakh: crop. ln some years the crop 
is so Much attacked by predators and parasites that it is a partial failure. 
For these reasons the growers in Bengal and the Central Provinces 
who produce the largeat and best kind of lac -reserve most of their 
Kartaka (winter) crop for seed and do not sell it. 

From a tree only one crop is obtained yearly. 1n the beginning the 
trees require to be pruned. but later on the removal of the lac-bearing 
branches is a pruning to the trees. If, however, it is desired to obtam 
two crops during the year, the trees to be inoculated should be divided 
into three groups. The trees in the first group are to be pruncd in 
February and inoculated in the following June, whilst the trees in the 
second group or block are to be pruned for the following October inocu- 
lation. In October the crop from the first group is gathered and put on 
to trees in the second group which have already been pruned for the 
purpose. From past experience if has been foimd that it pays in the 
long run to give rest to the trees. If these are continuously utilized for 
lac production, their vitality is lowered and in subsequent years the crop 
is not so goed as before. In some cases the tree sends forth corky shoot 
and these become unfit for inoculation. Rest to the trees is essentia! 
uf they are to be exploited to the full for lac production. It is, there- 
fore, advisable to divide the area or the trees into three coupes or blocks 
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and to arrange the rotation of inoculation in such a way that one block 
would get rest for one season at leust. In cases of soil exhaustion or 
over-inoculation frees die prematurely, To replace them with healthy 
trees, w nursery should, if possible, be maintained somewhere near the 
plantation. 


ut Pruning trees. 


Before starting cultivation. care should be taken that the trees 
on which lac is intended to be grown have sufficient tender branches 
to enable the lac insect to establish itself. Jf this is not so. the trees 
should be pruned carefully, This is especially necessary in the case of 
the ber tree which responds to careful priming by sending forth a large 
number of vigorous and succulent shoots. The palas does not. ordi- 
narily require pruning. and the same is the case with fhe Ausun.) For 
pruning der trees two kinds of knives are required (Plate VII. figs. 1 and 
2), and these must be very sharp and thick af the outer edge to impart 
force to the cuts. If one is starting cultivation on ber trees for the first 
time the trees should be pruned when they are dormant and the sap 1s 
not flowing upwards. In Northern India this ts preferably done tn the 
beginning of February for the June moculation anid in the heginning of 
Tune for the pee: October inoculation, [At the tume of pruning all 
the wiry, gnarled and distorted branches, as well as the deacl ones, nvust 
be cut away clean. All the stumps of branches which show little signs. 
of healing over should be carefully dressed and the ends either tarred 
or plastered over with a well-kneaded mixture of soff, earth and cow- 
dung. ) If, during the process of pruming, the branches get notched or 
otherwise badly lacerated, the ends should be carefully dressed to pre- 
vent insects killing the tree or water lodging in the cavities. {A care-' 
fully proned tree quickly sends forth a number of vigorous shoots, 
whilst a badly or carelessly pruned tree either dies or sends forth only 
weak, straggling, wiry branches. (Plate VIII, A). Strong growing 
plants should be lightly pruned. whilst old and decrepit trees should be 
headed back to induce production of new wood which renews the vitality 
of the tree. Heavy pruning should be followed by light pruning.| In 
Northern India it has been found that heavy pruning of old and 
wee ber planta is required in the beginning. Thereafter no pruning, 
excepting that which is automatically done by the removal of the lac- 
bearing branches every season, is required for cight to ten years. (Jt 
is true that the continuous propagation of the lac insect considerably 
lowers the vitality of the tree on which it grows, but this loss can be made 
up by judicious pruning which hagythe same effect as manuring. |The 
photographs (Plates TX-and X) show the stages inthe growth of a heavily 
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sruned tree, which six months after pruning was ready to be moculated. 
The effect of pruning as well as the necessity for it depends upon the 
locality and the climatic conditions prevailing therein. ) 


Determination of emergence of larve from examination of the ovaries 
of female lac insects. 

In the past much dificulty hus been experienced in fixing the local 
dittes of emergence of the lac insects. These dates, as is well known 
to those who are interested either in the cultivation or the mamufneture 
of shellac, vary from place to place. In some cases the variation im 
the dates of emergence is so preat that considerable difficulty ix expe- 
rienced in starting and finishing the work of ineculation in proper time 
und this has, in my opinion, militated to a great extent against the 
extension of lac cultivation. Had it been easy to foretell or to know 
with some certainty the dates of emergence of larve, the cultivation 
of lac, in my opinion, would have been more extended and varied than 
what it is now and the heavy fluctuations which are the order of the day 
would not have taken place frequently as is the case now. No doubt 
there are other and more important factors, which have a direct bearmg 
op the production of lag, but this is ulso one of them, and as such, 
demands some attention. Tn the past the lac-growers have hud to 
depend mostly upon their own past experiences or on the advice of the 
elders within the lac cultivating zone or villages. They have no definite 
data whereon to base their calculations and results, and itis no wonder 
that these calculations are extremely vague and unreliable. In the same 
locality or lac-growing zone, I have seldom come across fwo lac-growers 
agreeing with each other in their calculations regarding the probable 
date of emergence of the lac larva. The variations, when they do 
occur in such tracts or localities, produce no serious consequences, but 
now with the impetus that the industry has received of late, the culfi- 
vation is bound to increase not only im the localities which hold the 
monopoly of lac cultivation at the present time but in new and distant 
localities where the host plants of the various species of the lac insect 
occur in abundance, and signs at present are not wanting to show that 
the future augurs well and has great potentialities for the development 
and consolidation of the industry provided adequate precautions are 
taken to safeguard it. 

These and such other considerations led me to find out some means 
whereby the emergence of lac insects could be determined with at least 
some degree of certainty. This step is éssential in any scheme of exten- 
sion of the industry and I may say here, that others before me have 
felt the necessity of finding out methods whereby the wastage of lac 
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larvee, that. ts mevitable these davs. could be appreciably. if not totally 
avoided. A writer early in the seventies remarked :— 

“The futures that have uttended the attempts to send seed-twigs 
fron one purt of Indix to avother. have been due mainly to the fact 
that the seed-twigs were cut too long before the swarming period or 
{00 near 16." 

In places where the cultivation has been started for the first time 
there have been instances: where through sheer ignorance the attempts 
have proved entirely unsuccessful owmg to the subordinates having 
mistaken the exclusion of the males for the emergence of the lac larve. 
Almost all the lac-bearig branches were removed and carted, when 
it wus detected at the last moment that 4 serious nuatake was made. 
There are not only straggling records of such happenings but there 
is ample evidence to show that such occurrences are not uncommon 
m the lac-growing tracts even at the present tume. No doubt, the 
ignorance and literacy of the masses is a serious obstacle to the adop- 
tion of new and improved scientific methods but, as in other spheres 
of life. where the cultivator becomes aware of some personal gain to 
follow by the adoption or relinquishment of a practice. it is expected 
that. he will soon he convinced of the necessity of adoption of a better 
wethod for prognosticating the emergence of lac Jarves in bis own plan 
tation or in those of his neighbours. Some of the experienced Jorest 
Officers too have felt the necessity of adopting a method which would 
do away with the wocertaiaty and fickleness in the emergence of thie ta: 
larve. Mr. Mckee (Indian Forester, Vol. J. p. 269, 1876), said : 

The next point to fix on is the local date on which the 
insects Jeave the parent cells, a step of great importance and one on 
which the first success of the plantation will very greatly depend : should 
the work of gathering brood-lac be delaved until visual proof of the 
esit of larvee is obtained. a vast quantity will be killed in the operation 
of collection transport and of tying the imcrusted twigs on the standard 
selected nurseries.” 

Later on the same ofhcer remarked :— 

* ...A knowledge of which will enable « large number of trees to 
he prepared during the working season than if it was necessary to delay 
the operations until evolution actually took place, as owing to the latter 
being barely simultaneous in and about one locality. the period for 
forming the plantation must be necessarily Limited to the number of 
days it takes the cells to become empty, besides which, by attaching the 
lae twigs before the birth of larvee great number are saved, which would 
otherwise perish during the process of being attached to the frees......." 


+ 
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ln short. those who are dome the cultivetion or those who are in. 
terest jn shellac manufacture or those who are anxuous to develop the 
dormant resources of fletr Jestates or property to the full are really 
unxions to know of a dehiite and rebable method to hx the emergence 
of the lac larvic in their own particular tracts. No doubt. there are 
methods by which the experienced lee growers upproxumately deter- 
mine jur themselves the probable date of emergence of lac larve. But 
as J] have aleeady smd above, such rough and ready methods of deter- 
mination could hardly be relied upon, especially when the cultivation 
has been sturted in an altogether new locality or is contemplated to be 
started in a new one. Thus with the impetus that the industry has 
received of late. if is probable that more localities will be opened up for 
lac cultivation and in consequence more brood-lav will be required to 
meet the growing demand. This will necessitate more accurate deter- 
nination of emergence of lac larve than has been the case hitherto so 
as to facilitate cutting and transportation of brood-jac long distances 
either by rail, post or steamer. 

The method advocated herein is not final, but it is the best hitherto 
known. An examination of the ovaries would give sufficient dats 
wherewith to knew the probable date of the emergence of larve. Re- 
peated trials of the method have convinced me that it is the best until 
some other device may be bit upon to simplify the technique and to dis- 
pense with the necessity of costly instruments and accessories. From 
ai examination of the accompanying table it will be seen that the method 
wives fairly accurate results. The error bas not hitherto been found to 
exceed more than three days. 


Determination of larval emergence ot ovarian development. 
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Thee. 
32 Kusum broodlag x arhar | Wth-25th Feb.) 17th Fob. 
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‘The accessories required for this work are :— 


A compound microscope. 

A dissecting microscope or a Greenough’s bmecular. 
A few clean slides. 

A scalpel. 

Two or three pipettes (one medium, gue fine). 

Three or four stout mountd, needles. 

Three or four watch glasses. 

‘Normal safine solution or distilled water. 


The only dificulty that is likely to be experienced by most of the 
urowers is that they cannot provide thermselves with the equipment 
given above. The microscope and the dissecting microscope or the 
binocular require a very heavy outlay, far beyond the reach of an ordt- 
nary grower. Kut the method advocated above is more or less a labora- 
tory method intended for those who have soine knowledge of microscopic 
technique or are working in a laboratory fitted with the ubove things. 
All that is required is to take a few cells on a stick, remove the resin 
round the insects either with a scalpel or a teaser, make ‘a longitudmal 
incision with a pointed needle, and take out a portion of the ovaries 
ou aclean slide. The specimens are then washed cither i normal salme 
evolution or im distilled water, adjusted under the binocular and examined 
under the microscope, A comparison is then made with the figures 
In the accompanying plate, and the period determined for the parti- 
cular locality from which the specimens have either been obtained or 
collected. 

It should be noted that teasing out of the resin should be done expedi- 
tiously without unduly rupturing or squeezing flat the ovamoles under 
the dissecting miscroscope, After taking out a portion of the ovary on 
a tlean slide, flush out the colouring matter with either normal saline 
solution or distilled water until the ova appear fairly transparent under 
the binocular, These should then be examined under a compound 
microscope, as quickly as possible, otherwise endosmozis takes place 
distorting the shape of the embryo within the eggshell. No alcohol is 
to come in contact with the ovaries, as they are soon distorted beyond | 
recognition. An examination of the figures 1-4 on plate XI will show 
that the dark red ova have been adversely affected with beat in their 
various stages of development and as such fail to emerge. At first the 
head end of the embryo (Plate XI, fig. 9) is directed towards the pos- 
terior end of the egg, but as it actvances in growth (Plute XT, fig, 10) 
after the appearance of the head and thoracic appendages, 1t turns round 
its transverse axis and moves up the oviduct (Plate Xi, hg. 11). As 
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KOOn as it reaches the vaginal opening. the opening um the anal tube. i 
casts off the thin film enclosing it (Plate Xf. fig. 12) and moves away 
tn search of a succulent part of the stem to fix itsedf, A regular exami- 
nation of the ovarian tubes according ta process iletutled above will 
thew that all the ova are met in the sane degree af inaturity and this 
explaivs the reason why when once the emergence of voung oues has 
heain, if goes on infermittently for aver four fo five weeks. This is an 
important provision of wature and had it not been for this the industry 
woud have long since becouw extinet. Tf, on the dav, the young Insects 
Wart out there is a strong gale with rain. the majdrity of these ure 
likely to he either blown away or washed off the trees. The succeeding 
Jot of ova, which have been developing. mature and a subsequent swarm- 
Ing af young ones takes place. The rate of egress ol larwe depends 
UGH fhe viTalify: of the breocd-lic. Tie healthier the brood-jac the 
Mure vigorous the emergence and subsequent pradvetion of resin, 
This iistrates the necessity of selection and the adaption of motheds 
mm consonance with the present market requirements. 


Life-history of the lac insects. 

Kor successfully working lar. one mist be janahar with the Jit 
history of the sect thut produces the luc. 

On cxamining a twig covered with Jac ene will fnd a number of 
resinous globules adhering closely to the stem and the presence of such 
globules is distinctly seen on the stick alter the lac has been scraped off 
(Fig. 19). These are the full-grown females contam ng fertilized eges. 
When the eggs mature, small. deep red insects come out of a hole situated 
ut the posterior end of the body of the female and begin to wander 
about in search of suitable places to fix themselves. This happens 
twice in the vear, Throughout the country the local dates of emergence 
of the tiny insects vary considerably according fo the foad-plant on 
which they grow and the climatic conditions prevailing in the locality! 
The following are the approximate dates of emergence of the young Ip- 
aects mn the different Provinces :— 












Prov ice Tree Haisakhi crop Katiki crop 

















] Bengal 





Oectober-January. 
August-October. 
October-January. 
August-Ootober. 
Reptember-Oetoher 
September-Oetober. 








May-July 
March: Mas 
July-Augusl 
May-June 
June-July 
Mareh- May 


(I } Sonthal Par- Awaw ni 
Palas and her 


4 

Lanne, t 

wi * (] asm 
(2) Palamau 2) Pala 
(3) Murshidsbad. | Ber 
(4) Birbhum : Ber 





PRE CULTIVATION OF LAC IN CEPR PLAINS oF INDDA hy 






















Provines: aiewhln oro Rialihi orap 































eC cecum § | AMO July -Ausuet Deewern ber- be lruary: 
1d. Centra) Pracinets Ul Palae Taste duly Saepelor: le Naver teed. 
P11. Assan . | Achar May hane (ielalet-Novena bor, 
TV. United Provinces. Palace Hunae- July Qietober Now eure, 

Aqiil-May 
( Baneledk tng l) 

Vo Puta jiets : Her, Mavedune fhe tile: Nover lier, 
VT. Lesttemy ¢Syot} Hahal Avril Tange November Jdanuady, 


WIT. Mivalirns | Jaiia |sinreu falaiva Moareli Aqiil Ovloler: Nuvenuiler, 





Mic. 19. Ber broodlac on ber. Cretaceous spots on a ter stick after removal of 
jomale resinows testa showing position of rostral sete and post vial lobes. 
(Original. } 


At the time of emergence the larve (young usects) are one-twenty- 
fitth of an inch long, deep red in colour, with three pairs of legs, a pair of 
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black eyes, a pair of feelers (antennm) with a pair of long, thin hairs 
at the tip (Ulute 1, fig. 3), a small bent tube and a pair of thin hairs uf 
the end of the body. Thev are very sluggish in their movements and 
wander about until they come upon a suitable spot to fix themselves. 
When once fixed they cannot be removed. They are gregarious in 
falit and have mostly been seen to move upwards and then to settle 
down on tender branches in places protected from the wind. At this 
tine there is very little difierence between the young male and female 
insects. 

In the case of ber brood-lac on ber in the third week after fixation of 
Jarve on the branches, the auterior and the posterior spiracles became 
prominent, the perforations to brachial plate increase with seven nuclear 
ducts, the anal wing becomes formed of six plates, the anal sete become 
ten, and derm pores appear in the oral and brachial regione. In the 
fourth week after fixation, transverse as well as marginul derm pores 
appear, the dorsal spine with its glands appears as well as the perivaginal 
pores. In the fifth week perforations to brachial plates, as well as, 
the nuclear ducts become more prominent than before. Derm pores ap- 
pear in the oral and brachial regions, together with the marginal derm 
pores. At this stage the antennam become considerably reduced. It 
is in the sixth week after fixation that the dorsal spine develops promi- 
nently in the majonty of female lurve. In the eighth week ovules &e- 
develop and continue to grow, as can be seen easily by following the 
microscopic method given above. In the ninth week the supra anal 
plate becomes covered with setw, when the resinous female test is full 
grown, translucent resinous globules appear laterally or a little upwards 
and these are considered by the lac cultivators, who cannot afford to 
possess costly microscopic equipment for diagnosing the growth of fe- 
males, as signs of maturity, Fig. 22. In a number of female resinous 
tests on a stick there occur transverse cracks and these, together with 
the presence of translucent, resinous globules, are considered by the, 
cultivators, as sure signs of maturity of the female lac insecta within | 
resinous cells. In some localities whilst the females are developing 
after fertilization, they become partially covered with Cephkalospor:um 
sp., associated with Sporotrichiwm ap., Cladosporiwem sp. and few other 
mould fungi. In one locality, a large number of developing females 
were seen to die and specimens of these were sent to Dr. T. Petch, Tea 
Rescarch Institute of Ceylon, Nuwara Eliya, and he very kindly re- 
ported. 

“ The specimens of the lac insect sent by you were killed by a species 
of Pythium. I have a paper on this fungus in the press. Jt appears 
to be present in India, Ceylon and Java.” ? x 
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Alter fixation the larve thrust their heak into the tissues of the steam 
and begin feeding. The sap thus taken into the body is greatly trans- 
formed and is given out uniformly through pores all over the body in 





Ia. 18. Ber brood-lac on ber, 
Female teat twenty-four weeks after flzation of the female larva. 


a. Anal ring seta. d, Brachial plate. 
b, Perivaginai pores, é, inal duct cluster. 
¢, Dorsal spine, j. Tracheal tubea, 


( Original.) 
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the form of resin and wax. which after a few days, completely encases 
them, (Fig. 18), They then moult and begin to feed actively. If the. 
voung insect 14 a female if remains fixed once for all, Ifa male, there is a 

considerable modification of the legs, eves, feelers and the anal tube. 

Alter x fortmght the male and the female larva (young insects) can be | 
distinguished by the peculiar shapg’of their cells within which they re- 

main incarcerated, The male celf{Plate [, fig. 7) is elongate, with a pair 

of holes at the anterior end from which thin whitish hairs come out. 

The feniale cell (Plate T, fig. 5) is nearly globular with an irregular mar- 

gin, with three holes on the top—two situated at the fore part and the, 

other ut the hind part. From these holes, thin, long, whitish waxy 

hairs project, aut of the resinous cell. Thus both the cells cantinue to 

grow until August (in the June inoculation) when wingless males come - 
out, From the October inoculation both winged and wingles males 

emerge (Plate I, figs. 4 and 9). At this time the wingless males must 

net be nnstaken for the voung tosects, On this point mistakes have 

heen made in the past and are likely te be made wgain, Hener, to 

avelt such aceidents. the following distinguishing characteristics |we- 

tween the two are given here (Plate I, figs. 3 and 8) :— 





Your Desol | Wingless mule 


ee —w a | 


a—One-iwenty-fifth of an ineh long. a——Noearly one-twolfth of an inck long. 

4A yiwir of black eves 4—A pair of black divided cyes. 

c—Peolers (antenna) cight jointed, a pair e--Feelors (antenna) cizht jointed, joints 

of fine haire at endl of fifth point. nearly oq ¢al and hairy. 

f—-Aldlomen indistimetiv ringed ?#—Abdomen distinctly ringed mito euht 
acipmenta, 

e—Leyn delicate e—Lega stout. 

f—Tube at end of body indistinet. f—Tube at end of body long, slightly bent. 
apically. 

g—A pair of thin hairs «ft end of bady. | g—A pair of long, stout hairs at ond of 





Tn some places and at variable seasons the majority of the resinous 
cells on the plants are those of the males (Fig, 21). When this happens the 
encrustation is thin and the crop is poor. Whether this is due to the 
vigour of the tree on which the tnseets feed or to the periodic seasonal 
appedrance in connection with the parthenogenesis, which prevails in 
the case of the lac insect or to deficiency of food supply, is not well un- 
derstood in the particular case. This phenomenon [ have seen to occur 
not only in the case of ber (Zizypies juguba) and arhar or muirimak 
(Cajanux indieug) buf also in Albiszia lebbek (Fig. 21) and Shorea 
talura in Mysore, In the ease of the latter, recently I found that when 
the Shorea talura brood-lac was put an erhkar (Cajanus indicus) there 


mF INGHA 


PAINS 


FIFR CULTIVATION CF LAC IN THE 





Fic, 21, Lae on der mainly covered with male cella, (Originel.) / 
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too the majority of the encrustation consisted of male cells. In one 
instance at Bangalore, when Loranthus sp., growing as a parasite on a 
Shorea talura tree, became infected with 5, talura lac, the majority 
af the cells in this case foo were those of the males (Fig. 21). 

In some places, especially those where the cultivation of lac has 

been started for the first time, the inoculated trees are frequented by 
ants* ia large numbers to lick the honey dew excreted by the female 
“Tnsects through the anal opening (Plate XII, figs. 8 and 9). In such 
cases, the consensus of opinion is that the ants cause the death of the 
females within the resinous cells by breaking away the whitish filaments 
which come out of the three holes (the fwo posterior stigmata and the 
anal tube) and were supposed to be the elongations of the trachem 
(breathing tubes), Plate XT, figs. 4 and 9. The idea of the whitish 
waxy threads being tracheal elongations is erroneous. The threads 
consist of a particular kind of wax which is soluble in aleobol and alkali. 
When the ants walk over the female cells, as these lie either in a 
horizontal or vertical position according to the position of the stem 
on which they happen to be established, the waxy tHregtls that come 
out of the ana] tube, as well as the chitinous shielfs jover the two 
posterior stigmata stick to their legs and are unconsciously broken 
off. At times, the anta, have been observed to bite off the threads 
with their mandibles and to lay the bits aside but close to the 
stigmata. The possibility is that parts of these threads, as well as 
the cretaceous wax lying at the mouth of the spiracular opening 
(Plate XI, fg 10) become consolidated into a compact mass thus 
blocking the spiracular opening and bringing about the death of the 
females within resinous cells through asphyxiation. If the resimous 
cells enclosing females within them be examined closely, the anal 
tube as well as the two posterior spiracular shields over the two 
posterior stigmata will be found to lie loosely within holes on the resinous 
tell. By the frequent passing of the ants, such holes become blocked 
with portions of cretaceous threads, unconsciously broken off by the 
ants in their attempts to lick the honey-dew, that, asphyxiation and 
subsequent dying off of the females takes place. Whether this is the 
only plausible explanation remains to be verified by © series of experi- 
ments intended to solve the debatable poimt. (Fig. 23). In some 
rases ants enclose lac insects in their nests (Hig. 24). 

The wingless, as well as the winged, males walk sluggishly over 
she resinous cells fertilizing the females. After fertilization the females 


* Diacomma vagans, Smith; Cremastogader subwada, Mayr.; Polyrhachis simples, 
Mayr.; Gcophylla snaragdina, Fabr.; Myrmecocystus setipes, Forel; Camponolus milis, 
smith; Tapinomea meanocephalum, Fabr, Componolus compressws Fabr. 
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® Male puparium and development of the female test. 
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INPLANATION OF PLATE NU. 


Male puparium and development of the female test, 


Test oof female <190-10545 shiv after dmoemlatinn, eae 


Male pupernndiy —15¢-154 days after tnecmlathan. . 09. 

Test al fedainle tonsa) civt abl reeegageitia veal! Liebe | Tb abaats afer (aig viakdge, “2 
‘Test of feqaule -275-182 chives altar inmeriibent ceagy, i. 

Test oot frunale tensteal auto resigns cell —275-] so ilivs after inarulation, x 27, 
Basal portion of anterior sticmhitee: process of feopeale test—t much enlireed), 
Test of femele tensed out of restos cel] —207-212 dave after inorulation, x 72. 


Aauwl proves of fermales—207-2102 ciews after thoculetion =| riety eularad). 


. Test of female terse | out of resigeua eel! —2os-4n dove ghtor in cult ab ot 1A, 
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Anterior stimiatic process of female — 208-2438 dave after iectilation—timach en- 
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seater ed 


Anal provess of female—238-245 dave after indeuhition, x27 


Test of femme —38 dave after inoculation, © ih. 


Test of female teased out af resis cell—Ss dave after estalipalpniendt, x 32. 


Male puparion (ventral view)—Os days after imactlation, «47. 


I—V) are of tne on ber (Artsy phe puja), 
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-l4 are of lac on fusca (oohfeeckerda bry pore), 
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Fig. 28. One of the posterior breathing holes of the female lac insect showing ramification 
of air tabes—from below, (Original.) 
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Fria, 24. Las on Nepheliwm bites within ant nesta, (Original.) 
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|develop fast.) They take in more sap, consequently exude more resin 
| and swell up, When fully matured the final size of the adult female 
is many times larger than the early adult female. To accommodate 
the increased size of the female the resinous test also expands pro- 
portionately and it is said that the heat of the sun induces the 
necessary plasticity to the resinous envelope. Others have explained 
that the unusual glands attached to the dorsal spine pour out a apecial 
secretion which softens the resin thereliy permitting expansion of the 
resinous teat. But to me if appears hkely that the secretion by the 
special roarginal ducts renders the resin plastic thus facilitating its 
increase in size according to the growth of the female lac insect, within, 
Fig. 22 and that the special musculature of the female lac insect (Fig. 20) 
strengthens this view. CA t this time a copious amount of sugary liquid- 
technically known as‘ honev-dew ““— is excreted and this, falling on the 
leavea, branches anid the ground below trees, develops a black funguy 
The waxy hairs lengthen ouf and the branches cavered with lac appear 
white from a distance (Plate XU. fig. 4). Hf, however. the characteristic 
whiteness is not seen. it is to be feared that the females bave heen killed) 
either by heat or hv parasites. Normally the female continues te grow 
for eight months and a half in the October inoculation and for three. 
months and a half in the June inoculation. Three weeks before the 
CMmeree Hie ¢ af the lary: mahe ceases to feed apie he r body shrinks AB ges 
are laid. If, therefore, the lae-bearing branches he cut a fortnight 
before the coming ont of the voung ones no harm is done to the brood- 
lac on the branches of trees. This fact is of great use in sending hrood-lac 
to distant places by post, in arranging exchanges of brood-lac from 
diferent places and wi carrving out the moculation af trees an a large 
scale. When the voung insects again swarm out, they wander about 
from 12 to 20 hours or even more and then settle down on the 
branches, The emergence continues for over five weeks. but is at its 
height during the first three weeks. 


Life-cycle throughout the year. 


In Northern India the life-cvcle of the lac inseet is approximately 
as follows :— 

Starting with the Baisakhi (summer) crop the young insects swarm, 
cut by the middle of June. On com/ng out they wander ahout and 
ultimately fix themselves on the tender branches and begin exuding 
the resin which completely surrounds them. At first there is very little 
difference between the young male and female insects, but a fortnight 
after fixation the cella containing them become distinguishable. The 
male cell is clongate, the fernale cell is roundish. Both continue tec 
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fra. 20. Muaculature of the female lac inset Aecene hrood-lee on Leeren). 


1-2, Musenlature of adult female. 
3. Musenlatare of brachiur wid the brachial plate. 
4. Right anterior spiracte dorso-laterally, 
4a, Spiracular opening. © 
(Original. ) 
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vrow until August when the wingless mules cmeree. These fertilize the 
females and die. The female then begins te grow rapidly takes in 
juore sapeand exudes more resin, Thus she continues ta grow until 
fhe muddle of September when she stops feeding. lavs eges and continues 
to shrink until she also dies. (Plate NIE). 

By the beginning of October the vouny ones again swarm out and 
conblinue to do so for five weeks fier wandering about for some timc 
the voung ones fix thenmimelves suck the juice and the resin und was 
wre then given out through pores all over the body and surrounds them 
completely. By the end of January wingless, ux well as winged males 
emerge. fertilize the females and dic, The female thereafter continuce 
te grow until the beginning of June aod then dies. The voung ones 
then again come out by the middle of June and thus complete the life- 
eyvele flhroughout the veur. 


Preparations prior to inoculation. 


The firet and most important point to knew in lac cnllivation is 
the focal date of emergence of the young insects. Tn Northern India 
he local dates vary from place fo place. as has been mentioned above. 
Ihe best way of knowing these in different pluces is to follow the diree- 
ions given on page 34 aud to observe the emergence during the year 
rom Mav-August for the Barsakia (summer) crop, und from Octoler to 
lanuary for the Aartcdy (winter) crop, Having once determined these, 
hey will be found to remain fairly constant for the locality from vear to 
‘oar The next thing is to cuf the lac-bearing branches a fortnight before 
he probable emergence. This enables one to inoculate a large number 
of trees, to exchange brood-lac from distant places, and to sell the 
elmainder not required by the lac-breeder for his own use. 

If a large number of ber trees are to be inoculated, a fortnight before 
mergence is the most convenient date for cutting the brood-lac. Ifa 
maller number of ber trees ure to be inoculated, the cutting may be 
leferred until » week later. To remove the lac-bearing branches a man 
oes up the tree with a long, straight, sharp knife (Plate XIV, fig. 1) and 
ufs the branches (Plate XTY), making clean cuts only, and dressing the 
nds of those which accidentally get notched or otherwise lacerated. 
nother cooly stands below the tree and removes such portions of the 
ranches as do not bear any lac. Having dressed the branches, he, 
asses them on to a third cooly who sits near the tree and cuts them 
ato lengths of 8 to 11 inches with the outer blade of the heavy bent 
nife (Plate VI), Sg. 3). In cases where large areas are to be dealt with 
his is not necessary. While cutting he also examines the jac-bearing 
ranches, and if any are found damaged or containing predaceous cater- 


PLATE XIII. 





LAC ON BER. 


Cn the betes Ah Twit, showing the young settied down short! alter Then ulation. In the middle, half- 
grown healthy lac showing the characteristic white Buffy appearance. 
On the right, mature lac from which the young tiave emerged. In the middle, is a sirygle hole fram 
which has emereed the moth of a caterpillar that feeds on lac. (All natural size.) 
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MAN CUTTING DOWN LAC-BEARING BRANCHES, 
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pillars he keeps them uside, When all the branches have been collected 

} and cuf into lengths of 8 inches to 11 inches, they are taken home and 
spread ou rows of bamboos to atrate in w cool, airy place, preferably 
the varandah of a house. 

Tn case where a large nutaber of trees or a large area os te be i- 
oculated, all that is necessary is to cut the brood-lac branches a week bo 
a fortuight before swarming and to examine them. Such branches ap, 
contain a large number of holes of the exit of the predator moth 
Kublemma amabilis (Fig. 14) or the encrustation on them ts  poorfl 
(Plate AVI. B). should be sorted out and not utilized for purposes al } 
inoculation. The resin front such stems should be scraped off and, 
washed in water te remove the colouring matter—techiically known is 
the tac-dve which should preferably be spread on the fields and incor- 
porated with the soil, Ouly healthy branches should be utilized bor 
invculitig fresh trees. (Pilate NAVE, Aj. 
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Fea. 2. 
Browd)-lac sticke acrating ort bambous, 

lf, bowever, only a few trees are to he moculated, the sticks should 
by occasionally examined and turned over to aérate them well. Twelve } 
iy fourteen days after, when a few, tinv, deep red insects ure oe | 

crawling over the sticks, they are taken to the trees already pruned fo 
the purpose and tied to their branches either with plantain bast. jute { 
or sani-hemp fibre er anv other cheap fibre. When large ber trees are te 
be inoculated it is found convenient to haul up the sticks in shikvas 
(Fig. 15). In inoculating a nomber of palas trees, it is not necessary 
to cut the lac-bearing branches into pieces. All that is required is to cut 
off the branches a fortnight before the emergence of the young insects, 
and to remove such portions thereof as do not bear any lac, Having done 
\. this the branches are either to be kept for a day or two in a cool, shady 
Place to aérate or put directly on to fresh trees. By cutting the branches 
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just when the young insects are seen crawling over them much of the 
hrood-lac is lost, as the ends of branches being then green. the insects 
fix themselves there and are thus lost. Where labour is dear, bumboo 
receptacles (Pig. 16) will be found very convement for putting on the 
brood-lac over a large gumber of patas and ber treeas, They cun easily 
be made locally and can be lad at twelve anoas per hundred, or even 
cheaper if obtained in numbers. Hach receptacle consists of 12 to 16 
ships of bamboo; each slip is $2 inches long and 3 of ao inch broad. 
They are loosely woven at the bottom and again af 7 to 8 inches from 
the top—-which remains open. Twelve fo fifteen brood-lac sticks are 
put in each receptacle, und five, eight, ten, fifteen or even twenty of 
these ure easily put on the palas trees according to their size, (Plate 
XV.) Before putting them on, their mouths are tied with string and 
wnother small piece is attached at the bottom to keep them in position. 
When the larvee hatch out, they easily pass through the string to the 
branches and fix themselves there on the succulent portions. When 
the emergence is at an end, the receptuclos are removed, the sticks 
luken out and the lac scrapod o 


Inoculation of trees. 


Inoculation ts the process of tying brood-lac sticks to the branches 
of pruned frees in such a way that their ends touch the br.uehes. This 
is usually done either ten to twelve days before the emergence of the 
young Insects or when they have actually begun to swarm out. The 
object of doing this is to transfer the young insects from the brood-luc 
to the tender branches of the pruned trees where they fix themselves 
and begin exuding resin, ln the days when prices for sticklac were 
high, and lac-dye (colouring matter obtained by washing the stickluc 
with water) was a marketable product, the growers used to collect almost 
all the lac before the emergence of the larva so as to get the largest 
quantity of lac-dye, anc.in consequence very little brood-lac was actually 
left on the trees for the following crop. ‘his led to a heavy loss in the 
quantity of brood-lac available for seed and a state would soon have 
been reached when lac would have become scarce, had tt not been for the 
aniline colours which totally displaced the use of the lac-dye as a co- 
louring agent. Now with-the fall in prices, the cultivator’s atten- 
tion should be drawn to preserving sufficient quantities of brood-lac 
and to improved methods of cultivation, which should result in the 
oroduction of the better quality of lac required by the consumer. The 
irst and most important point is to obtain and use only healthy brood- 
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A. Palas pree moculated with hambes recepiascles, 
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A, Healthy brood-lac sticks. 
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lac and to reject such as has been damaged by ants, heat, predaccous 
caterpillars and parasites. (Plate XVIJ). 

Having done this, the next point is to atiend to the details of 
inoculation. Only so much brood-lac should be put on a tree as may 
be able to grow on it successfully. To inoculate a tree heavily is to) 
kill it and thereby loose the brood-lac. The sticks should be tied tad 
branches with plantain bast, jute or sann-hemp fibre in such u way that 
their ends touch the branches. This is done in three wavs : 


Firstly, Putting a brood-lac stick on cach branch in such a way 
that its ends touch the branch. 

Secondly, Tying a stick to three or more branches iu such a wiry 
that it passes through tavo or morc, and that, its ends touch 
the two terminal branches. 

Phirdly. Fastening a number of sticks at the base of a branch 
and tying them with thread or some fibre in such a way 
that the ends of sticks touch the stem both ways. 


If, however, the sticks get loose, they must be tied again us before, 
and when, two to three days affer moculation or a littl later, the 
branches appear red from below, the sticks are to be removed and 
fastened to other pruned trees. Not more than half the Jengths of 
branches ure to be allowed to le covered by the young invects. If this 
IX not uttended to, the trees suffer from over-inoculation and a poor 
crop is the result, With a large number of insects on them the branches 
are Unable to respond to the drain on them and they wither prematurely. 
Jn some cases when the brood-lac is very healthy the emergence of the 
Young insects is so profuse that within a few hours the greater portions 
of the branches become red, When such is the case the brood-lac sticks 
should be removed promptly and put on to other trees kept pruned for 
the purpose, This is to be repeated till the emergence ceases, when the 
sticks ure to be removed and the lac seraped off. The young insects 
contimue to emerge for over five weeks, but they generally come out 
In numbers during the first three weeks; afterwards their number 
rapidly declines. Such being the case, if at the time of inoculation it 
be raining, or a strong wind be blowing, it is safe to postpone the work 
until such disturbing factors cease altogether or their force is lessened. 
It is no good moculuting the trees while it is raining as then the 
young insects are liable to be washed off the trees. From experiments 
it has been found that if five ber trees are inoculated during September- 
October they will yield sufficient brood-lac during the folowing June 
to inoculate 25 to 30 trees, 
u 
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Cycle of pruning ard inoculating. 

When only a small number of ber or pales trees is to be utilized for 
yrowing Jac, it has been found advantageous to prune them carefully 
ata time when they are dormant und to moculate them with healthy 
brood-lae ubtaued locally. It is ne goud prune half the tree and 
allowing the lac to remain on the other hall. By domg so the vitality 
of the tree suffers und the predators, as well as the parasites. increuse 
mm numbers, In some parts of Bengal, especially the Bankura District, 
the Senthal Parganas and the Kolhan in Bihar and Orissa, the culti- 
vitors moculate their ber trees ut October-November and allow the 
crop to remain ou the trees until the following October when they remuve 
the crop. By doing so, they allow the predators—especially Bublenany 
qmadiis—and the parasites to breed unmolested during June-July and 
fo affect the erep in the following October. Those who know from 
experience what a serious pest &. amabilis is to lac cultivation and exten- 
sion will condemn this obnoxious practice and insist on the cultivators 
to give Ho up entirely. (Figs. 26-27). By doimg so they onconsriously 
de imeuense harm to the industry without in the least profiting them- 
selves to any appreciable cxteut. It is not that they do nef knew the 
damage done by the moth, but out of sheer regard for the practice 
prevalent in the particular tract they inhabit that they curry if on as a 
mere routuue work. But now with the merease in the price of lac it is 
advisable either to give up or modify the local practices to such an extent 
as not to restrict the output aud the first malpractice that has crept inte 
the routine of lac cultivations is the practice of alowmg the crop of onc 
season to remain on the trees for one or two seasons even successively. 
This should he stepped af once and, instead, the practice of clean remov- 
ing one crop and carclully dressing and prunig the trees should be 
followed. Now that lac is a very valuable commodity, attempts should 
be made to concentrate the cultivation in such a way as to produce 
the maximum quantity per tree wrthout impairing its vitality and 
preventing theft. This could only be done by starting fresh plantations 
of bev. patas and Ausiin in suitable localities. Within the last twentytwo 
vears that | have been engaged in this work, I have not as yet come 
ucross any locality. in any part ef India, where mntensive cultivation is 
done and where the cultivation is concentrated within the linuts of 
proper and adequate supervision. Jf, even now, fresh plantations of ber, 
pilas and kusum are sturted in suttable localities, ten to fifteen yeurs 
after a fairly decent income would be derived and a great portion of the 
waste land vapable of bearing ber and palas would be utilized. Soil 
erosion would be stopped and the circulation of sub-soil water would be 
better regulated than now. The water level in the wells would rise or 
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remain fairly constant, the flow of water in the rivers would be better 
regulated and the tract. where such plantations would be sturted in good 
numbers, would be leas liable to failures of rain. The question is worth 
considermg from an econonue pomt of view and it woull then be foune 
that the frequency of fammes would be considerably lessened. The ber, 
as well as the palus. grows well in light loam aud even in laterite soils. A 








Fia. 26. Kaswm brood lac on ber showing destruction of female texte by Awhlemms 
amabdis, (Original.) 
HZ 





Fic. 27. Auswm broodlac on bhair (Acacia catechu) showing destruction of female 
tests by Fublemmoa amebilia, (Orjginal.) All the lac bas been destroyed, Only 
the coeoons of the predator are left on the stick. 
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few palas trees. grown in the licht loam of Pusa, were perfectly healthy 
and thirty to forty feet high aixteen vears after planting. The girth of 
trees, flush with the ground level. varied from 4 feet & inches to 5 feet 
10 inches. Ausum trees also planted at the same time and cloge te 
palas trees, were thirty to forty feet high and the girth of stems varied 
from 3 feet 10 inches to 4 feet 4 inches. (Plate XVII). If such trees 
are planted ex bloc it weuld he advisable to divide them inte convenient 
coupes Or groups, 80 as to give rest to the trees and to facilitate supervi- 
sion. A block of fairly good-sized trees may be divided into three coupes 
and, by a judicious aystem of rotation, fairly good crops would he 
obtained without impairing the vitality of the trees. The trees should 
he well spaced so as to allow air and sunshine to enter the rows of trees 
and if the soil be not altogether sandy, a catch crop of millets or low- 
growing leguminoam, such as moth (Phaseolus aconitifolius), masur (Lens 
esculenta), Khesari (Lathyrus sativus), klthi (Dolichos biflorus) or quar 
(C'yamopsts psoralioidcs), may be taken off the ground between the 
rows of trees. If palas trees be planted 20 feet each way. 130 such 
frees would occupy an acre, Jeaving a small space for a footpath. Tf, 
however, the trees be spaced 22 feet apart. which T thik is the optimum 
space for this tree, 110 such trees would occupy an acre. In the case 
af ber trees they should preferably he 30 feet apart each wav; 63 such 
trees would fll up an acre, leaving a space which could conveniently 
be utilized for a footpath. If a cultivator could manage to ohtam lease 
of ten acres of land he should divide the whole plantation into three 
compartments. By a judicious system of rotation he could obtain crops 
from two compartments and give rest to trees in the third compartment. 
The rotation would be somewhat on the following lines :— 








A B C 
Cropa— Crapa— Cropse— 
June-Octaber 1922, October 1922-June 1923. June-Cltober 1823. 
October 1923-Jone 1924. June-Octoher 1924, October 1924-June 1925, 
reet— resi—— resi.— 
October 1922-October | June 1923~Jone 1924, October 1923-Octoher 
1923. Toa. 
A. Prune February 1922 . : F . Inoculate June 1922. 
Proce Jam 1923 . ‘ ; : . Inoculate October 1923. 
RB. Prone Jone 1922 : : . 2 . Inoculate October 1922, 
Prone February 1924 . . ; : . Inoeulate June 1924. 
C. Peone February 1422. P : Z . Jnoculate June 1923. 


Prioe Jon: 1924 : P : . . Inoculate October 1924, 
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By having the trees concentrated inte compact areas the work of 
broculation, supervision and collection would be very much lessened 
than when the trees are scattered about. As suggested above. it is 
not absolutely necessary that the trees in compartments should get 
rest vearly or biennially, In some places. I have seen that where the 
roots of ber trees had struck a clayey hed of fairly porous texture, they 
stood pring and imoculation well. But in places where they had 
jound a rocky or impervious bed of clay. they required rest and stirrney 
uf vhe soil before they became fit to he inoculated. The evstem of 
rotetion, ia cases like these, should be regulated according to local ch- 
matic conditions and the kind of soil predominant in the locality. 


Cost and yield. 

No accurate figures as to cost and yield can be given, a5 wages andl 
prices of brood-lac have risen considerably since the Jast edition of the 
bulletin was published, The lowest price was touched m October 19) 4. 
but from March 1916 a steady rise in the price of shellac contimued until 
Fehruary 1920 when the maximum was touched. Thereafter, there was 
a fall in prices, but they still remained at a remunerative figure, with 
the result that the Séshadars (lease-holders) revived their leases and 
the cultivators, in the Zenundary areas, began to grow and collect lac. 
In some places, as already mentioned above (p, 11), an economic displace- 
tent took place, which had a disquicting effect on the industries dis- 
placed, One such thing was the silk industry of Murshidabad. People 
who were engaged in rearmg silkworms gave up the industry as pre- 
carious and took to growing lac as a more paying business proposition. 
The result was that brood-lac could not be easily procured in the local 
markets. Those who used to sell it im the local Aats gave up doing 
so and reserved the whole of the brood-lac for their own use. The 
result was that prices of brood-lac became prohibitive, and those who 
wanted either to start afresh or to extend their cultivation could not 
find enough brood-lac to do so. In May 1922, when shellac was being 
quoted at Calcutta at Rs. 182 a maund of 82 Ib. brood-lac was not to 
be had at less than Rs, $—Rs. 4a seer inclusive of woody portions on 
which there was no Jac. Jt is for this reason impossible to give acen- 
rite figures even in a single locality. In addition to the cost of hrood- 
lac, labour too has become very dear. In places, where ample, though 
untrained labour was always available, there has become such a dearth 
of it that not a few zemindara, who have been growing lac for more than 
a decade are seriously thinkmg of curtailing their work. Another 
trouble is that within the last twentytwo veara I have not come across a 
single locality where lac cultivation has been done on scientific lmes and 
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continuously. The efforts in the past have heen more or less spasmodic, 
depending largely upon the erratic conditions of the shellac markets in 
Louden and New York. When the prices fell, leases were either yiven 
up or the collections were limited, but with a little Improvement in prices 
a scramble was made to collect as much as could be done in the forests, 
ete. All that 1 have been able to get at is that an averiue of four to six 
maunds could be expected of anacre wider palas trees, provided these 
are carefully pollarded at proper time and ineculated with healthy 
brood-lac. In places where regular cultivation is done on ber (Zizyphus 
jujuba), a tree with twelve to sixteen inches in girth and with a good 
canopy, yields from four to ten seers, though in exceptional cases a vield 
of 3 mauuds of stick-lac has been obtamed from a single tree. 
The important centres of Jac cultivation af present are :-- 
Asanti ‘ , . . Karey, Ceonlpara aml Novwuone Districts, The 
Khasi, Jaintin and Gar Hills 


lienpal . : . Dhubian, Protagume) (Muraludatnc] dawtriet), Yer. 
Lham District, Hankin oud Malda. 

Bihar wn Oppssn . . Sinckhow, Manbhion, Palanan, Haneti, Haren - 
lweh. Jwhanlaga, Southall Pareanas, (hava, 
hanitentpur ame Merurbhang Stabe, 


The United Provinces , | Part of Mirzapur and Sahaninpur Districts, 
The Panjoh : . » Una Tahsil (Hoshiarpur Drstracti, 
The Central Provinces . Danali, alin Vsdwall pour, Slier, Hi vsbin ripen bonel 


hander. Chanda, Raijue and Bilaspur 
Jatrictes. 


Native Btates : . Rewah, Pisa, (ilintarpur, Muaihar ane Bhopal, 
Bor hay § i . »  ostenel, 
Nurnin : 7 : . Norther ave Seutherw Shan States aml Karenos 


Out of the above areas. rapid developments have taken place in the 
Central Provinces and Bihar aml Orissa, In the latter province, forty 
years ago the total produce was not more than two thousand chests, 
whereas more than fifty thousand chests of shellac are now obtainable 
from this area which is especially adapted for extensions of lac cultiva- 
tion for the reason that it contains one of the favourite food-plants of 
the lac insects—the palas—in large numbers. The soil and the climatic 
conditions are both favourable for the development of the host as well 
as the parasite—the Jac insect. The people are well versed in the 
technique of cultivation and a large number of shellac factories are 
situated within this area—those at Kanchi. Jhalda, Thulin, Puruilia, 
Balarampur, Pakur, Kotalpokhar, Daltonganj and Imamganj. If 
definite and determined efforts are made to extend the cultivation in this 
area only a supply could easily be obtained which would be able to 
meet three-fourths of the world’s total consumption of shellac. Such 
plantations, either of ber or palas or mixed, could he started now ane| 
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these, after a lapse of nine to twelve years, could be utilized for lac produc- 
tron. If the trees are planted at a distance of 20 to 22 feet each way, the 
urterverag space could be utilized for taking a catch crop of either niaize 
or arhar (Cajamus indicus) in favourable vears when the rainfall is good 
and well distributed throughout the vear. If, however, rows of smahue 
(Bassin latefolia), the future motor tree of India, are laid between the 
plantations, these would not only vield sufficient meahua flowers to be 
ultimately distilled into cheap motor spirit, but’ would yield - timber 
useful for agricultura requirements. ase trees, when well established, 
would mitigate to a certain extent the force and the effect of hot winds 
which generally blow in this area during Mav and June, Since mahua is a 
slow-growing tree, karanj (Pongamia glabra), peepal (Ficus religiosa), 
sissoo (Dalbergia sissoo) and neem (Melia azadirachtajor some such fast 
growing trees could be planted instead. Aaranz grows well in the dry 
laterite soil of the area, and yields a low graile oil chiefly used for burning. 

In an acre there could be planted 130 palas trees twenty-two feet 
euch wav, leaving a space which could be utilized for starting a nursery 
to fill in the blanks as they occur in course of time. To inoculate these 
trees, the cost varies between Ra. 30 to Rs. 40 when labour as well as the 
brood-lac are to be paid for. In the second vear the cost would be 
reduced by one-third at least, representing the cost of brood-lac which 
onginally had to be bought, but which in the subsequent years would 
he obtamed from the plantation. It is, however, advisable to divide 
the plantation into three coupes or compartments and to work these 
in such a way that rest is given to the trees in the three coupes by turns. 
Such a system would keep up the vitality of the trees and would be found 
to pay well in the end. The produce from an acre of pales treea has 
been found to vary from four to six maunds in the Central Provinces, 
and taking the lowest produce per year as the average, the outturn would 
fetch Re. 280 to Rs. 300 at the present time when the shellac quotation 
at Calcutta is Rs. 182 per maund (25th May, 1922). But these are 
abnormal prices and are not to be taken as standards of calewlation in 
any well thought. out scheme of cultivation. The safest average rate per 
maund could be taken at Rs. 30 which would thus leave an ample margin 
of profit for his labour and investments. The question is at least worth 
considering from a co-operative point of view, where a definite number 
of villages would only con'ine themselves to propagating and selling 
healthy brood-lac to the cultivators m the neighbourhood. 

In the case of ber, the system in vogue in the Raghunathganj Sub- 
division of the Murshidabad District in “Bengal, and the Kolhan in the 
Smebhnm District in Bihar and Orissa, is worth consideration. In the 
former, the cultivators grow ber trees on their field embankments. They 








PLATE AVIIT. 





B. | and 2, Brood-lac sticks tree from caterpillars. “3 and 4: Breod-lac fticks infested with caterpillars. 
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pollard them carefully every year and moculate them either with braad- 
lac obtained from their own trees or buy the required quantity in the 
local Aats. It is really a sight to see rows of vigorous tall trees growing 
with a good canopy on the field embankments for mules together. When 
the insecta begm to swarm at one place, the news spreads fast from 
village to village and great activity is visihle m the area, Cultivators 
are then to be seen either dressing up their trees, prior to actual iocula- 
tion, or hurrying up from Aaf to Aat in search of brood-lac. A geod 
sized ber tree is known to yield from two seers to half-a-~maund. In 
a work of this kind the great advantage is the simplicity of the work, 
the inexpensiveness of materials required to start and carry on the work, 
and the non-interference it cuuses to the agricultural! operations of the 
tract throughout the year. To grow lac on twenty her trees does not take 
more than a week in both seasons, and the profit by the sale of the pro- 
duce from trees on the home farm of the cultivator is aufficient. to enable 
him to at least pay off his rents and thus to reserve the produce of hia 
land entirely to himself. In the Kolhan in the Singbhum District, each 
‘ol has from four to ten trees round about his hut. These he pollarde 
carefully every vear and tmoculates them with brood-lac bought locally. 
He is thus able to gain something out of the otherwise useless trees. 
He is thus able to utilize the wasteland round hia hut and occasionally, 
when prices are high, he is able to obtam sufficient money wherewith 
to have occasional bouts of his fovourite drink, the Hand. 


Scraping lac. 

When the voung insects have ceased ta emerge, the sticks hearing 
lac encrustations are removed, brought home and the resin scraped with 
} knives (Plate VII, Figs. 4 and 2) in the case of ber lac (Plate XVIII). 

For palas and fusum, the resin easily comes off if twisted with the hand 
~and no seraping with knives is required. If, however, the lac-bearing 
branches have remained unscraped for long, the resin is easily taken 
off by crushing the sticks with a dhenkli (Chunam grinding mill), Fare 
being taken that the resin is not ground too fine. As far as possible, > 
the resin should be scraped off immediately after removal of the sticks’ ; 
from the trees, otherwise caterpillars spoil it and render it nseleas for? 
commercial purposes. The scraped material—commercially known 
as stick-lac—should never be exposed to the sun as then the edges of the 
cells are likely to melt and turn over, forming compact niasses—which. 
is commercially known as agglutinated lac or blocky-iac—from which 
the cost of removing the dye is considerably micreased, If should not 
be kept also in gunny bags after scraping, as then the heat of fermenta- / 
tion spoils the resin and lowers its marketable value. As far as posyible 
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the stick-lac should be sold after scraping. If this be not possible, 
it should be washed, the seed-lac stored and the Jac-dye used as manure. 


Adulteration of stick-lac. 

When prices are high, there is a great incentive to unscrupulous 
deers to adulterate the stickJac. This ] have seen to be especially 
hed in the Dhulian and Protapganj lic-growing tracts in the Murshicda- 
hut District. ‘The prople generally put out the stick-lac in the sun and 
when sufficiently hot sprinkle fine sand over the material and rake it 
frequently. ‘The bot sand sticks fast to the resin and renders it oufit 
for the manufacture of shellac. They also serape very fine the bark 
of babul trees (A4eacia arabica), moisten it with water and sprink|e rt over 
stick-lne which is comstantly raked until the adulterant is fully imcor- 
porated with it. Maku seed, ground fme. as well as hlock salt are 
also used as adulterants. The only wav to stop these malpractices is 
wither to buy seed-lac from the cultivators or to penalize them by re- 
fusing to buy their produce until they give up their pernicious habits. 
With a little determination on the part of the mamufacturers, the practice 
ix bound to disappear very soon, 


Storage of stick-lac. 

The present system of storing stick-lac is open to serious ohjeetions.. 
1. nof only deteriorates the qnality of resin by long storage under un- 
favourable circumstances, but encourages the lreedmg of harmful 
insects, especially Haleocera qailrerca. my enormous muimbers. In several 
instances, | have seen gudowns simply swarming with it. The direct 
effect. of auch a system may not be felt m a place like Mirzapur which 
is far away from the centre of cultivation. But m other places like 
Daltongan], Umaria and Pakur the annual loss brought about. insi- 
diously by this tiny baff-coloured moth nmiust be very great indeed. 
In a godown in one of the ahove places, T found enormous swarms of 
the moth in every stage of development. The number of adult moths 
withm jt was so great that if was impossible to enter m without having 
to cover the face. The adult moth ts found both in the stored lac, as 
well as the brood-lac on the trees. The moth lays its eggs on the resinous 
cells, preferably in the depressions between two cells, The young cater- 
pillar on hatchmg enters the cell, and goes in directly for the ded and 
otherwise affected cells. But in doing so, it damages the healthy females 
within resinous cells, and is partly responsible for the subsequent meagre 
emergence of larve. It occurs along with Luhlenena amabilis and consi- 1 
derably damages the crop on the trees, ax well as in the godown. The | 


THE CULTIVATION OF LAC IN THE PLAINS OF [NGIHA 73 


fullfed caterpillars, prior to pupation, spin narrow. silken galleries which 
are freely interspersed with pellets of exereta and bits of resin from the 
lac cells. | have met this moth in its various stages of development 
in ber, palas, kusinn. ghunt-ber and Ficus stick-lac but have not found 
it in yefla stick-lue (Shorea tfura) from Mysore. There its place is pro- 
bably taken up by Pyrederces falcatella (Plate NAVI, fig. c}. The 
effect of the presence of these cateryaliars is that the stick-lac does nat. 
Wash out well and «fo the sxtufl has become exposed to the heat. either 
directly or indirectly, it becomes blocky and as such deteriorates in value. 
It is always better to insist on the purchase of seed-lac only. This 
innovation is fraught with great possibilities for future geod. Tf the 
manwacturer will persist in buving seecd-lac the cultivator will cut his 
lac after fhe emergence of larvae has taken place. This will yield more 
brood-lac wherewith the cultivation will expand. If, however, the 
cultivator will be advised to wash the stick-lac immediately after collec- 
tion, the ravages of the predators such as Bublenuae amabilis and 
Holearern palverea would be reduced considerably. Hf he will spread 
the red colouring matter technically known as the lac-dve —over his 
field and imeorporate if with the soil the Jand would benefit to some 
extent. The manufacturer's bill for washmge charges will he recducec 
considerably and he will be md of the foul smellmg lae-dve which isu 
wiuisance ana source of danger to public health, especoally in the vicinity 
of the factories, Ph however, if is net found practicable to change the 
habits of the culti#ators. i i advisable to funugate the stuff either 
with carbon bisulphide or hydroevanic Acid (ACN) under proper super- 
vision (Appendix C. bas. 13. 14). 

The effect of fumigating the stick-lac immechately after scraping 
it will be apparent from the followmg experiment conducted from brood - 
lac sticks obtained from Mathurapur Zemindari in Bengal where cnlti- 
vation of lac on ber forms a part of the vearly zemindari operations. 
Two sets of 50 broad-lac sticks. each stick being 9 inches to 11 inches 
long. were put in four parasite-breeding cages of a special design. As 
s00n as emergence was over, one set was fumigated with carbon bistl- 
phide and the other remamed unfumigated. 


Nor FUMIGATED. 


Cage A, 25 brood-lac aticke after emergence of larva, putiunon Zhe Novetaber 1919, 
From 26th November 1919 mntil 23rd August 1920— 


Haoalewrera : : : . ; ‘ F F . ; bs 
Puldemma . , . ’ : 2 hy . ; 3 124 
thelr cle . ‘ Z . : ‘ . . . : 49 


ToTaL : 7 a9 
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Cage 1, 25 breud-lae sticks after emergence of larve, put in or 2ist November 1919. 
From 24th Nevember 119 until 23rel Auguat 1020. 





Holcocera qrileeraa . P P F ‘ : ‘i . é the 
udlermma amahalra . F ; f ; Z ; : it 
!heelevedrales ‘ : r i ‘ F ‘ ‘ : - 176 

Tora. j PRG 


(in this cage, ants entered on the 14th April 1920 and retarded the full emergence af 
predators.) 


FumMIGATED WITH CBs. 


Cage C, 25 brood-lac stinks after emergence of larvm, fumigated with CS, on 2Ist 
November 1914, 


From 20th November 1919 until 23rd August 120. No moth or Chaled emerged. 

Cage D, 25 brood-Jne sticks after emeryence of Jarvea, fumigated with CS, on 21st 
November 1919. ; 

From 20th November 1219 until 23rd August. No moth or Chalciel emerged. 

From the above it will be seen that from 50 brood-lac sticks a total] 
number of 1.345 predators and parasites emerged, whilst from the fumui- 
gated material not a single predator or parasite was found to have emer- 
ged. As is the system at present, the Beperis and Arahtiyas’ godowns 
are generally present in the lac-growing tracts, these obnoxious msects 
ultimately make their way to the crop on the trees and in course of 
time reduce it considerably. Those who have worked at this problem 
for some time know that in some vears the number of parasites and 
predators is quite abnormal. The factors which govern the phenomenon 
aré not well understood at present. But from what is shown above it is 
clear that these contribute no less to the poorness of the crop which is at 
times erroneously ascribed to other factors. If is therefore advisable 
either to wash the scraped material immediately after scraping it from 
the branches or to fumigate it and then store it in bags in godowns which 
should frequently be cleaned and fumigated with sulphur (Appendix C, 
figs. 13 and 14). 

Washing lac. 

After scraping, the lac should be thoroughly dried in the shade and 
\sold to the nearest shellac factory or the local agents of these factories. 
If there be no agent in the neghbourhood or there be insuperable difficul- 
ties in disposing of the produce, it ahould be ground with an ordinary 
hand-mill (Plate KIX, A) and soaked in water for 24 hours. If the 
quantity is not large it can easily be rubbed with the hands in a stone 
vat or wand (an earthen vessel with .a wide mouth and a thick bottom) 
until the colouring matter—commercially known as the lac-dye—is 
separated. More water is added and the stuff strained through a piece 
of cloth. The colourmg matter is dilowed to accumulate in a vessel 


PLATE XIX, 
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A. Grinding stick-lac in a hand mull, (Original,) 





- By Sifting ground stick-lec. (Original.) 


A. Woshing lec, (Original.) 


B. Sifting seed-lac tara malaiiina: (Original. 
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aod the stuff agau put back intyu the vat and lmskly rubbed. More 
water is then added and the washed material again stramed, This 
is continued until no more colourme mutter comes out. A little washing 
soda (monohvdruted sodium carbonate) is then lightly sprinkled over 
the washed product at the rate of 4 chhitaks (8 02.) to a madd (40 seers 
or 80 Tb.) and the whole again rubbed briskly and more water added. 
By doing so the last trace of the colourtmg matter is taken out and the 
resultant washed material is of a beautiful, pale orunge colour — whuch 
is the seed-lac or def af coramerce. Loan excess of washing soda ts added 
it takes away the wax adhering to the particles of the lac which when 
warmed becomes very Isrittle. 

Samples of treated seed-lac were sent to Mesars. Parsons & Reith, 
London, and their report on them is quoted below im ectensy —- 


L, Aesim . Untreated, das, per ewt« Rs, 24-11-43 por maund (52 
lb). Kemarks—Good quality, only a limited mule. 
2. Rasen : . Treated, Se. per owt. Re. 96-10- per maund (82 Ib) 


Remarks—Vory fine, bokd, clean sned-lme. We have 
not sown mpy as good as thik before here ‘There 
would be « good ready sale if the pnoe conkl com. 
pete with fine orange shellac and Karachi seed-lac. 
In Karachi there is o fairly lange business done, bul 
this quiglilay would be preferred by buyers. 


Ue Ladue : | treated, S48. per owt Ra, 10-3-6 por maund (82 Ib), 
Renarks—Sinell stick-lav, nol very saleable. 
1, Palas : . ‘Trented, Te. por cwh. a. 90-28-11 per maund (82 Ib), 


Remarks— (ewe) tpuality, pale seed-lac, rather sinall, 
The same remarks apply to thin 

They further san: * Before speaking with absohite certainty, we 
shall have to test the samples marked ‘treated to sec that they are 
kaleable, but Jodged by their appearance buyers seem to be taken with 
the treated samples, especially the Awww. This class of lac has only 
been shipped here in small quantities so far from Mirzapur and i oecasion- 
ally fetches a high price for special purposes. To be sold in large quan- 
tities if would have to compete with shellac and the price would vary 
with the price of shellac, We believe the treated would meet with a 
ready market and would fetch, roughly apeaking, double the price of 
the untreated. Based on the present price of shellac, we think you could 
safely reckon to sell the fusum treated in quantity at 85s. per cwt. 
and the palas treated at 75s. per cwt. We should recommend a trial 
shipment of 20 to 25 bags of each quality.” 

From available information, it appears that such a special brand 
of seed-lac is required for special purposes only, as for lacquer work and 
in casings to cable. 

C In factories, the washing is done in large stone vats placed in a row 
on a pucca or cemented platform. (Plate XX, A.) Ground and sifted) 
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atick-lac ts put tuto these vats and soaked in water fur [8 to 24 hours. 
The professional washers then stand upright in the vats aud yvrate 
briskly, taking for their support bamboo poles fixed by their sides. 
When the mutterial ix sufficiently washed the plugs at the bottom of the 
vats are opened and the washed stuff run out on to graduated sieves 
placed below the plugs. The colouring nutter runs out and accumulates 
ina large tunk especially built for the purpose. The half-washed resin 
in aguin put back inte the vats aud the washing continued until no more 
colouring matter comes out. The seed-lag is then dried m the sw and 
eraded into granular seed-lae aud dust—commercially known us quad. 
The lac-dye ui the tunk is then precipitated ether with quick-lumne, 
lime-water or oxide of tin. 

A professional washer can wash from one maund to a maund and 
half at rates varying from annuus eight to annas twelve a maund. But 
a cultivator who is uot accustomed to washing—-cannot be expected 
to wash more than 15 seers per day, 

A mauml (40 seers or 80 1b.) of ber stick-lac around and washed with 
water will yield L&) seers of clean seed-lac with 30 ty G2 gallons (150 
1 160 seers) of workable laclve. A maund of ber stick-lav experimen 
illy crushed and washed gave :— 


Hefare washed, afte: unster ay, 
ists, elu Sr. cl. 
Cara tung lit : : , 20 t (rramular Ik 
Soil emanular agave aie a hs metal patitelar adel clit ‘ [a 4 
Refuse, xtiekis, thortia, ele. Yoo Lac-dye, ete. , : ? fl 4 


Tota . WOU Tora , ie 


i et a 
f 


The quantity of water required to wash the above was 140 gallons (1 
mds. or as much as could be contained in 35 kerosene tins). 


I 
u 
ea 


Uses of the lac-dye. 
By washing stick-lac with water two things are obtaimed :— 
1. Pure resin conamereially kuown as seed-lac avd ased fur the 
manufacture of shellac. 
Ji. Lac-dve. 
Before the introduction of auiline colours the latter product was exten- 
sively used for colouring wool. lvather and silk and generally represented 
the manufacturer's margin of profit. 

But now it has to be thrown away and better prices are paid for a 
material which contains a smaller quantity of celouring matter in it. 
The dye can atill be used for the manufacture of alas or balls of cotton- , 
wool soaked in concentrated lac-dye and used by Hindu women for | 
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) colouring the soles of their feet. Besides, it contauis sume nitrogeti 
and as such could be used advantageously as manure for the rice fielils. 
The dyve should be extracted from stick-lac us s00n as it has been scraped 
irom the branches, as it has been found that by long storage the nanuril 
gurredients of the bae-dve dintinish.. Large quantities af the dive in 
the form of cakes ure now available. and if these could be used for the 
extraction of carmines, the manulacturers would gain somethin out. 
of the bv-product. A portion of niftogen is present in the form of 
amnionia, while the baluice is contained as af albuminous substance. 
The following analysis by the Imperial Agricultural Chenust, Pusa, of a 
Benscal sam ple exemplifies this :-— 


Specie pravity , P ; F - : ‘ . . LG 

Nitpowen “ : : ; : : F : tied pe ew. 
Phosphoric woud. ‘ r : : : : : . idee “a 
[otsush P : . ; ; F : : . . (Cg eX 


After washing. the lacslye can be spread over fields and worked infu 
the soil with am ordinary plough. Lt can wlso be used for dveiyg eri silks 
The cloth, if previously mordanted with alum, takes a beautiful red 
colour which ts not affected by humau persptration. For dyeing eri- 
wk tuke 3) chluitaks (7 oz.) of stick-lac free from dirt, picees of sticks 
and other impurities, grind it fine and boil it in a seer (2 Ib.) of clean, 
soft water until a deep red liquid is obtained. Then take it off the fire 

cool, strain and keep aside; the silk thread to be dyed should be 
morlanted with a saturated solution of ulum in cold water and spread 
wut to dry; the later ts then to be boiled in the former wutil rt assumes 
a deep rel colour: when cool if is te be rinsed with cokl water and 
spread out to drv in the shade, If desired, the colour cum be softened 
by acitulating the water with a trace of fresh lemon juice. 


Manufacture of shellac. 

As soon as branches bearing lac have been cut from the trees, they 
are cither put on to other trees already pruned for the purpose 30 as to 
infect them with the lac larve or they are put out in the sun to d-v, 
A week or so afterwards, lac from such branches is either scraped off 

' by knives (Plate XVULL. A} or by being broken under a dhankali or 
~chunam-erinding mill. The cultivator takes this stuff for sale to the. 
local markets, and it is there purchased by Beparis on their own account! 
or for the Arahtiyes residing in important luec-growing centres... The 
Bepart purchases the lac on the basis of beni, #.¢., clean, dry stick-lac 
without any adulteration] The manufacturer, after purchase, grinds the 
stick-lac um hand stone-mills (Plate XTX, A). The crushed stick-lac is 
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then winnewed and sticks and other foreigu matter are picked out by 
hand (Plate ALA, B). The sifted material is then soaked im stone vats 
for 24 hours. Jt ms then worked out by meu who stand upright im the 
vats und turn sideways. Water is then added and the material is then 
stravicd through cloth bags (Plate AX, A). This is repeated until 
ne colouring matber, tochuteally Known us the lac-dyve, comes out of the 
stuff, The washed product, technically huown as seed-lac, is then 
spread aut the sun to dry tu uw thiu layer on a pacca platform with 
the factory, When thotoughly dry, it is again sifted aud graded inte 


(Plate AX, B) :— 


1, Large granulur . » Used exelustvely for the giauufacuture of super 
grades of shellac such os Standard 1 aud super- 
ue, 

Jl. Stnull cranuler , . Geberally/mised with | andlutilized for the tmanu- 
facture of ‘TY. N. abellac. 

DLL. Joust i ‘ © Aniowh as viedo, which i used for the manu. 


facture of low prade sheline and ia generally 
mixed with No. Ll. dt ae also used for maktay 
toys and bangles locally. (Fig. 28). 








fig, 28 Sifting melamma. (Original). 
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To the granular seed-lac is then added 2 to 3 per cent. of yellow 
orpiment. or arsenic to impart colour, and 4 to 5 per cent, of pine resin 
tn lower the melting point, especially when the atick-lac was old or stored 
for a considerably long time. If, however, a special brand of shellac 
is ta be manufactured, such aa that used for coating chocolates and other 
confectionary, arsenic is totally avoided. If shellac is to be used for 
the manufacture of hieh gerade varnishes. or electrical composition 
material, “no resin is mixed) But these are some of the special uses. 
Ordinarily. the trade allowance is 14 to 2 per cent. of resin, though a stuff 
with the above limit is not generally met with. At times, when the 
prices of shellac are high, the percentage of adulteration with resin is 
very high, and in the past efforts were made to find ont an easy proceas 
wherehy the adulteration could be readily and definitely checked and 
this was known us the iodine-test of shellac. Recently the important 
shellac manufacturers have formed associations of their own, such ag 
the Chapra Vyapar Vardbini Sabha of Mirzapur, United Provinces, to 
put down the nefarious practice of adulterations. Such a society limits 
the admixture of resin, and if a manufacturer persists in putting up for 
sale a resinous material, heavy refraction is charged as a deterrent. 
After mixing, the mixture is filled into long, narrow double cloth bags, 
10 to 12 yards lony and 2 to 3 inches in diameter. The bag is generally 
made of Cawnpore drill No. 2 selling now at 10 annas a yard, and generally 
contains 20 seers of mixed seed-lac, It is usually worked by two men 
aod 4 boy or womans. One end of the bag is held by the karigar who 
sits at one end of the bhatta (oval oven) in which charcoal is kept burning 
and the other is turned round on a pherki by a boy or a girl. The twat 
given to the pherk: by the boy is opposite to that given by the karigur. 
At cne time or another about five feet length of the bag is in front of the 
bhatla, and in consequence the mixture of chauri—technically known 
as seed-lac—arsenic and resin gets cooked up.. The melted regin oozes 
out of the bag and drops on the stone slab in front of the dhada. The 
karigar keeps the bag slowly turning round and at the same time watches 
the melted resin. That which sticks to the bag he scrapes out with a 
chadna and mixes it with that which has dropped on the stone alab. 
He then briskly mixes up the two together either on the bag itself in front 
of the fire oron the stone slab belows/ When the mass has become 
thoroughly incorporated and has assumed the particular consistency, 
the karigar hands over the melted mass of resin to his assistant, the 
bhilwaya, who promptly takes hold of it and lays it on the porcelain 
cylinder containing hot water. With a double sheaf of palm—teaves, 
locally known as nera, he spreads it flat. If, however, any excess is 
left over it is handed over to the kargar to be worked up again (Plate 


J 
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AXI, A). The bhilwaya then takes up the thick piece of hot resin 
in front of the oven and when it has regained the proper amount of heat 
by exposure, he moves away and holding the ahect between his toes, 
hands and teeth, quickly stretches it into a thin, long sheet (Plate 
XXJ, B), and keeps it flat on the graund.| When a safficient number 
of sheets have thus been got ready, they are examined for any defects. 
l{ there are hard knots or unsightly air-bubbles, these are punched out 
along with the thick borders of the sheets. These are again ground 
fine and filled in the bags. The whole process is expeditiously and | 
smartly done by men who mostly come from Mirzapur in the United 
Provinces. With the opening of the shellac factories in most of the 
lac-growing tracts such as Ranchi, Jhalda, Purulia, Balarampur, Dalton- 
ganj, Pakur and Caleutta, a number of local men have ulso learnt to 
make shellac but the productions fal] much inferior to those manufac- 
tured by Mirzapur karigars. A worker with two assistants is capable 
of turning out a maund of shellac per day, for which he charges Rs. 2-12. 
The average cost of production of a maund of shellac is Rs. 15 though 
this sum varies considerably from place to place. An average of 21) 
aeers of shellac is obtained from a maund of good, clean beula lac. 

Tn large factories where large stocks accumulate, the sheets of shellac 
after examination are broken up into small! pieces. These are then spread 
out in large well ventilated rooms to aérate. At times, and especially 
during the hot season, when the maximum temperature outside ranges 
between 110° and 115° fans are worked in such rooms to keep the tem- 
perature down (Plate XXII, B). When thoroughly dry, it is filled in 
gonpny bags and sent down to Calcutta (Plate S-XTII, B) where it is 
refilled in chests by the shippers who export it. Each cheat contains 
two maunds of shellac and bears distinctive trade marks. 

During the process of manufacture of shellac, the karigar relieves 
the hag of its extra weight so as to prevent it from sagging unduly before 
the fire in the bhava by punching out the hot Air: (Plate XXL, A) with 
kiri-kudna, This falls as a blackish semi-solid mass on the stone slabs 
in front of the bhatta. It is then worked up into round, flat slabs known 
as kirt-~cakes which are locally used for making bangles and toys. The 
twisted ends of bags, known as dawdis, are boiled down in huge copper 
cauldrons, which simmer over a specially designed bhattz, in which refuse 
from Jac washings, known as biwasi, is burnt. With the addition of 
monohydrated sodium carbonate the refuse matter coagulates and floats 
over the surface of the cauldrons in the form of a brownish flaky masa 
(Plate MXIT, A).* It is then laddled out and, whilst still hot, is 

* The Ggures on Plates XIX—XXATY have been inserted throngh the courtesy of 


Lali Mahadoo Prasad, Propristor of the Firm of Mehadeo Pragad Kashi Prasad, 
Shellac Manufacturers, Mirzapur, OP, 
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A. Pomnelieys out Ain drom dhe cloth-hag. (Os iris. } 








B. Aerating shellac during the hot weather. (Original.} 
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B. Bags of shellac réady far export. (Original.) 
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compressed joto circular flat cakes known as Passeya which is reground 
and worked up in the bags ugain, 


Uses of shellac. 

The present uses of shellac locally are :— 

(1) For making bangles, toys and lacquer work, The woodwork of 
Benares, Jaipur and Cheunapatua in the Mysore State aro 
exquisite pieces of delicate workmanship. 

(2) For making milk churns, shuttles and bobbins, 

3) For making grinding stones, - 

(4) For fixing hafts to swords. 

(5) For making bracelets aud dealing Wax, 

(6) By goldsmiths for tilling ornaments. 

(7) For the manufacture of micunite, with alternate layers of shellac 

and mica dust, 

{8) For the manufacture of gramophone records, 


* 


6 
7 


“Lts foreign uses are :-— 

(1) For the manufacture of gramophone records and pianole rolls, 

(2) For the manufacture of varnishes and polishes. High grade 
shellac is especially used for varnish for aeroplanes, « 

(3) For the manufacture of sealing-wax aud lithographic ink, 
Bleached shellac is vow much used for the manufacture of 
variepated, perfumerd sealing-wax sticks. 

(4) It is used instead of gelatine for stiffening hats, 

(9) Tt is used as a substitute for leather ; canvas and shellac boing 
used now-a-days for the manufacture of shoe tips. 

(6) It is used for Semaphore signalling and as a filling material 
for shrapnels. 

(7) It is used by manufacturers for silvering the backs of mirrors. 

(3) For plastic or composition material. 

(9) As an usulating material in electrical works. 

(10) In confectionary, as a cover to chocolates, ete. For this, 

shellac, without arsenic, is ge. erally u-ed. 

(11) For painting the bottom of «lips to prevent the corrosive action 

of the water on steel plates. . 

(12) For encasing cuble wires, 

When shellac is bleached, it is put to a number of uses. Formerly 
chlor‘ne was mostly used for b eaching shellac, but now better results 
have heen obtained by using sodium hypochlorite. The uses of bleached 
shellac are :— 

(1) Imitation ivory, especially for the manufacture of billiard balls, 
backs of brushes, combs, tooth-brushes, poker chips, etc. 

1% 
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(2) All white insulated goods. 

{3} For the mauufacture of paper and leather varnishes. 

Bleached shel ac, if exposed to the artion of the suu and the air, changes 
colour and deteriorates fast. {§ is, therefore, stored in wafer in large 
drums which are then exported. 

When shellac is refined for special purposes, a wax is obtained which 
is used for casting medallions und coins. It is always used for sealing 
valuable documents and is one of the hardest waxes kuown. It 1s also 
uxed as an jngredient in boot and shoe polishes. When freed of the 
wax, shellac becomes especially adapted for the manufacture of plastic 
material so much now utilized for the making of soft felt hats. 


Adulteration of shellac. 

In seusons when the crop is poor the prices of shellac occasionally 
co high and this leads to the manufacture of various grades of adulterated 
shellac. So much skill and tact is brought to bear upon the question 
that. had the same energy been directed in proper direction, the present 
ery raised by the foreign consumers against the [Indian product would 
not have been heard of. A number of unscrupulous manufacturers 
use various ingredients to adulterate shellac ; of these pine rosin Is the 
most important. In some years very high adulterations of resin have 
been uctected and this detracts from the special uses to which shellac is 
put. Any adulteration over 3 per cent. is sure to facilitate the intro- 
duction of the synthetic product m the market. As at present, the 
synthetic product cannot hold its own against the special qualities of 
shellac, first and foremost of which is that it prevents oxidation of the 
surface over which it ie applied as a thin film, and secondly that it does 
not crack so easily when exposed to the atmosphere. The admixture 
of other foreign substances with pure resin prevents shellac from being 
utilized for special purposes for which it is eminently suited. Two 
decades back it was not very easy to detect the adulterants with any 
amount of certainty, but now methods have been perfected by which 
they may be detucted. There are special uses to which shellac is put 
now-a-days, and it is advisable that manufacturers should clearly state 
that the stuff does not contain any trace of orpiment and that it does not 
contain more than 2 to 3 per cent. of pine rosin. Of course, there are 
certain uses where resinous shellac is required, and in such cases it would 
be better to specify clearly the percentage of rosin in the materia] offered 
for sale. The petty manufacturer im the outlying places does not fee] 
the gravity of the situation, and does not probably feel the immensity 
of mischief that he 1s doing to the trade. The foreign consumer is very 
sensitive and wants to have @ standard material of uniform cousistency 
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and composition, and | think. it hehoves all who are interested in the 
trade to see that malpractices are put down ind that sustained efforts 
are male to produce only standard material for foreign consumption. 
Vf this is done, it will be seen that the consumption of shellac would 
increase and that better prices would be obtained. The stigma that, 
attaches to the Indian product would be removed and it would once 
more establish its reputation for purity and uniform consistency. 


Enemies of lac. 

Every one who is engaged in the cultivation or manufacture of shellac 
knows that it is seldom that a normal crop of lac is obtained, It ia 
susceptible to the influence of many factors of which the following are 
the most important :— 

I, Insect Pesta: 
fa) Predators. 
(6) Parasites. 


Hl. Wrowt, forest fires and hot winds. 
IV]. Other factors such as men, monkeys, squirre! and cattle browsing against inoen- 
lated trees, 


I(a) Predators. Of these (1) Hublemma amatilis, Moore, (Plate 
AAV) does immense damage to lac on trees aa well as in stores. In 
some localities it is so bad that the majority of the crop is spoiled by 
if and in such localities it is nob possible to introduce jac cultivation, 
In fact the predator is present wherever lac cultivation is done to an 
appreciable extent. From examinations made of broodlac sticks from 
differant localities it has been found that the district of Hoshangabad 
in the Central Provinces is comparatively free from the predator than 
other lac-growing areas. In Burma it seems to be especially present 
in large numbers. In Assam a ten-inch stick covered with lac had as 
muny as 480 exit holes of the predator. 





Number of exit 
holes of the predator 
on lar cor sticks 


Lawigth of 
aticks 


Locality 








Rangalore i 
Hashimhat { Assam) a7 
Pelasbari (Assam) 109 
Hyderabad (Deeran' 356 
Deltonganj 72 





ABD, te, 1-3 
holes par inch, 
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In examinations made of Aurtike and Batsakhi broodlac sticks it 
was found that the number of egg, larvw and pup of the predator were 
present more in the former than in the lutter. and in examinations made 
of the broodlae left over on the trees for propagation for the Aartedy 
crop it was found that a fairly large number of moths continued to breed 
in these. The moth is crepuscular in habits and as such is not mach / 
seen in plantations. It luvs small, lattened eggs, depressed in the centre 
on the resinous incrustations, The eggs when freshly laid are pale 
yellow in colour, The egg-shell is finely tasselluted and in the course 
of a few days it turns deep brown. The larva comes out by _ biting 
a small hole at the side and enters the resinous incrustation immediately. 
It goes on tunnelling, killing and devouring a large number of females. 
The maximum number of eggs laid by a female was 445, whilst the 





b 
a 
Fic, 29. Aborrant pupal chambers of Lublenma amatitis in lec. 
(a) Shorea talura lac, Bangalore. (6) Xusum broodlac, Kauker, C. P. 


= (Original. } 
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2, Holcocera pulverea, (Original. 


|, Eulemma amabilis. z 
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maximum number of eggs in the ovary was 679. The egus hatch from 
6-9 days from June to October and 20-32 days from November to Feb- 
ruary. A female begins to lay eggs from 24 hours to 15 dave after 
fertigation and continues to do so for 1 to 6 dava (Plate XXXVI, 
Fig. J). The larva when full fed spins a silken cocoon in the gallery 
within the resinous incrustatious and pupates. At times it makes 
galleries which protrude from the resinous incrustations. Such galleries 





Fro, 30. Extlemma amalilia, 


I. Proboscis and labial palpi.~ lateral view. 
2. Apex of labial pulp, much enlarged. 
(Original.) 
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are prominent and are readily seen, The adult moth emerges by 
foremg out the cap of the gallery (Mig. 29). It then remaims resting 
for some time. {t is then chalky white in colour and very sluggish 
in its movements. It rests with its wings spread out and the palpi 
pointing forwards (Fig. 30). [t is presumed that parthenogenesis occurs 
in this yroup and that the larve are cannabalistic in habit, especially 
when in confinement. The moth has been recorded from :-— 


Ben:ral - é 
Ribu sod Oriasa ‘i : 
United Proviness : : 


Contral Provinces 


Bamhiay Presidency 
deuth bncdis 


Agam : . 


Punjab 
Indian States 


Mathurtpur {Malda), Dhulian,  Protapganj, 
Nimtita. Hajean, Berkampur, Khatra (Bankura). 
Rampur-hat, 

Pakur, Haranpur, Chhatra, Menari, Dumka, Ranchi, 
Jhaldo, Furulia, Manbazar, Balrampur, Thulin, 
Chybaswa, Kundri (Daltonganj), fHazaribagh, 
Sambhaipur, Sagrampur ( Bhagmipur). 

Chakia (Benarese State), Jhansi, Kheri, Dehra- 
Dunn, Pathri (hear Hardwar). 

Dawoh, Kota, Raigarh, Raipur, Baurod ( Dhamtart). 
Kanker, Betul, Katni, Uamoh, Bhandara. 
Hoshangabad, Yeotmal, Jabbaipur. Melghat, 
(Berar). 

Sind (Mirpur-Khas, Dhoro Naro, Digri, Jamesahad) 

Warangal, Nirmal (Hyderabad-Deooan), Jeypore 

{Vizagapotam), Bangalory, Arramboly (Travas 

core), Banganpalle. 

Hobima hat, Palasban, Baitulanshu. <Antring, 
Umran, Barbala Estate, Sonarpur, Barpan 
Fatate. 

Hoshiarpur, Uns Tahsil. 

Umans (Rewa), Mayurbbanj, Fanui, Maibar, 
Gwahor; Billawar and Udhampur (Kashmir). 


Tt has also been reported by Mons. L. Duport ag attacking lac in 


Tonkin (Indo-China)* 


Figus laid 


Egex hatches F 


Larva pupated . 


Adult emerged : 














Tex 22% 2.x 2-Xx 
La-x 3-X 7a 9. 
V 1-1 6-ii 4-i Ii-x 
18-1 14-1 
to 24. 258-3 28-1) 
25-1 
[3—142 i46 150 160 dayu. 


Bracon tachardi@ Cam. (Plate XXVIII) parasitises the larve to a 
considerable extent and is present in most of the lac-growing areas where 
Eublemma ammebilis is found. At times the grubs of the parasite are 
found on the lac females within resinous testa. In fact it is the primary 
parasite of the predator Bublemma aonabsls. 





* Duport, L, L.—Insecte B stick-lae, Bull, Beomm. Do L. Indochiny, No. 112, 1915, 


pp. 187-188. 


PLATE XXIV. 


NUL iy, 
ae ae 






1 Eublomina coccidiphaga 
2. Eublemma seitula 


3.tublemma trifascialta 
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There are three other species of Kublemma {Plate XXIV.) 


1, Eublemma cocenliphage, Hamp. 


Pusu : Feeding on a Cercle Aotiarpr, Asiaam 
4 fl wénlermiract frifiecimia, Mares. : 
Buse . : : . Feeding on Paeinlorerris uryeifatas, Cer. ancl Peed - 
races Aireufua, Cor. 
Mancdaday , : : . Feeling on Ceromrmcces ative, 


Muzaferpur 
Hiaseein (Bors hay). 


3. Bublerms [oredarei)  scitala, 


Rambr. Pusa ‘ . Feeding on a Coecida Peeding on Cero plastics 
floridenaya. : 
Caleuttsa . . ‘ P . Feeding on a Cocoidm, 
Coimbat«are, 


Of these Hublemma scitula, has been recorded from lac in South [ndia, 
but hitherto it kas not been found to attack lac in Nerthern India where 
it is mostly found feeding on Ceroplastes floridensis and Pulvinaria app. 

(2) Holeocera qrulverea, Meyr. 

Blastobasis madverea, Meyr. Bomb. Jour., Vol. XVUII, p. 141, 1907. 

*H ypatima pulverec, Meyr. loc. cit. 

Hypatima pulverea, Meyr. Lefroy, Jad. fas. Life, p. 536, 1904. 

Hypatima pulverea, Meyr. Misra, Bull. No. 28, Agri. Res. lust, 
Pusa. 

Holcocera meverea, Fletcher, p. 24, 1912; Mem. Dept. Agre. 
Ind. Vol, V1, Nos. 1—9, pp. 150—131, Nov. 1920, 


The caterpillars were thought hitherto to be more or less scavengers 
ieeding on dry matter within the cells. But now it has been ascertained 
definitely that they, like &. amualilis, feed on the lac-insects, especially 
on the females in process of growth on the branches of trees. They are 
present in large numbers in the stored stick-lac in godowns, as well as 
the Jac that is left over on the trees. In fact, in some localities the 
number of these caterpillars is far in excess of EF. amabilis caterpillars. 
In an examination of stick-lac in store from Mathurapur (Bengal), Ranchi, 
Hyderabad (Deccan), Daltongan) and Bangalore, it was found that 
twenty-eight pounds contained as many as 1,104 larvm, pups, and aduit 
moths or on an average 38 Holcovera pulverea to every pound of stored 
inaterial. Larvae, pupee and adult moths are also present on the lac 
that is left over on the trees. In 475 feet of stick length, as many as 
1,349 (Eges, Jarvee, pup, adults) Halcocera pulrerea (Plate XXVI, fig. 2) 
were detected or an average of two Holcocera per inch of stick length. 





“Mr. &. Meyrick wrote on the 21st September 1908, “ Hypatima.pulverea and H. 
dolerope pass into one another and represent one species, for which the name H. pulverea 
must be adopted.” 
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I. as on account of the abnormal presence of these. together with 
Kubiemma aml Chaledida, that. in some vears when climatic condi- 
fions are favourable fio thei growth the crop suffers to a large extent. 
The moth lavs tiny, white eves in the cavities hetween incrustations. 
and the caterpillar on hatching bores into fhe resmous cells, much in 
tlie same way us the Budlemma amabilis caterpillar does. It takes 54 
to 61 days to complete a life evele in the beginning of the cold weather. 


Hicrerst Jinacl Ox ]O°ix 


Kage batebed . . : . : 2 2 : Idix [5-ix 
Larv® pupated . ; ; ; : : 23°5 27'x 


Adult. emerged 2°xi 10-xi 








fd days 61 daya 


Under liuboratory conditions, m a few cases, the caterpillars were 
ohaerved to wttack and devour £. qmabelis pupe, and rt is possible they 
destroy a number of fo, aawhllis as they he in the tunnels im lac incrusta- 
tions on the trees. 

The moth has been reported from :— 

United! Proviness , ‘ . Armaan, 


Leetugris | : : . : . Mathurapwr (Malda}, Khatra (Bankura}. Protap- 
pany (Herhampuri. 


Veo Kine Hilla; Rhillong. 

Hihiar Ranchi, Thulin, Jhalda, Purulia, Chybassa, Dal- 
tohgat}. Dumkt (Sonthal Parganas}. 

Counted Provinces : . . Raipur, Damoh, Berara, 


South India Colnbatare, 


ft passes the winter in the larval and the pupal condrtions. Hitherto 
no large parasitization of the species has been found, and rt is because 
the caterpillar is eryptically coloured that it is extremely active and 
remuins hidden within the resinous incrustations. 

Next to FE. umabilis, Holeecera pulverea damages the brood-lac on 
the trees as well as in stores. The dark foacous, tiny moth is specially 
abundant in stores. Jn brood-lac on the trees it is found along with 
E. amabilis. 

(3) Pyraderecs faleatella, 

Gracilaria ? faleatetla, Stauton, 7°. £8, (n.s.), V, 121, 1859. 

Pyroderces spodochtha, Meyr., Bombay Jour. 607, 1905. 

Anatrachyntis falcatelia, Meyr., Exotic Miero., I, p. 325, 1915. 

Anatrachyntis fatcatella, Fletcher, Mem. Dept. Agri. India, Vol. 
VI, Nos. 1—9, p. 99, Nov. 1920, 

Anatrachyniis falcatella, Misra. Proc. Fourth Hntl. Meeting, Pusa, 
1921, pp. 229-451, Plate I. 


PLATE XAVIL, 





*(paytuiiens) yrOW jo pRaty jo Ma{r-Opls ‘pt peyludeu pue sale jneu ‘you ‘2 f ednd “g ! BATH *D 
*UOPWITIS ‘pppayoapof saouapos } 
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The moth (Plate XNVIT a,b, e, d) has hitherto heen recorded from 
the following places ; 


Puss. VES. 1414, 1916. From cotton. cotton buds, in cage containing Duchylogias 
ey. from feilentmd cage and on hae. 


(alcutta., 

Shulene, OeLoher P18, 

Cool wchiebtiqia la eam (Coimbatore DWiatriet) on a retlen poniwyragade. 

Kandy (Ceylon), Larva in resinous maages of lac Coceid, Packardia albiszen, 
Belyoum (Lik untae yy Cotton seed, 

Myingyang (Rurma), Cotton. 

Shripnr Farm | Bihar and Origan). Cotton sends. 

Sonapur ‘Tea Estate (Aasam), Ou Lac, 


The caterpillars occur in healthy broeod-lac along with bublenuna 
caterpillars. They have mostly been found in brood-lac on jalla (Shorea 
futura) frou Bangalore (Mysore State), In North India, the moth has 
leg recorded mostly as a feeder on rubbish, ete., the only exception 
clit im one inatance at Pusa where it waa rerorded on lac. In the 
specimens ol brood-lar ou Shorea lalura received from Bangalore, the 
watherplilars were fumly abundant and could be easily differentiated from 
LY nnethalin cater pillars Which were also present iu the smme sticks along 
with them. The methods of workuy of the two predaccous caterpillurs 
are luiply distinet, 2. amabilis caterpillars work from the side, as well 
as from tle top side of the resinous cells enclosing lac females on the 
branctes. Pyroderces futeatella cater pillars prefer to work mostly 
irom the sides of the resinous cells. The caterpillar guaws a hole af the 
side of the resinous cel) and penetrates withm. The passage of the 
“. avwbiliy caterpillars is filled with flat. oval dises of resin mixed with 
body jwiees of their victims. fn some cases the resinous cells are comt- 
pletely hollow and are tilled with dark crimson, flat, ovalish discs. The 
cocoon of the caterpillar consists of whitish silken threads glued together 
with deep crimson, Hat, oval dises. Prior to pupation the Bublemma 
vaterpillar makes a hole of exit, closes rt with whitish silken threads 
and pupates immediately below it. 

The Pyroderces faleatella caterpillars also make their way inside 
the resinous incrustation by gnawing bites of resin and then attacking 
the females. The hits of frass left by these caterpillars in the tunnels 
made by them are different from those of Hublemma caterpillars. In 
this case, the granules of reain are small and round. Both resinous 
and other granules consisting of chitin, dye and other visceral portions 
from the body of the lac females lie about the tunnels made by the cater- 
pillars. So far as it has been possible to-determine, the caterpillar im its 
attempts to reach the dead and dry female lac cells bites its way through 
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the living cells ax well, and thereby causes their death. In one case, 
a caterpillar was seen to enter the resinous merustation on a Skerea 
fedura stick, From the side and within three cays if has penetrated a 
Wngth of 20 mm. when i began to pupate. It bad thus killed off 
sever healthy lac femules, The full-fed caterpillar is light crimson of 
much the same colour as the lac females. If is 5°75 ram, long, and a 
little over J ram. broad. = It ts light to bright pinkish in colour on account 
of the body juice of its victims which it hus gorged. The head is jet 
black, with small whitish porrect hairs. The mandibles are jet black 
in keeping with the general colour of the head, and are very powerful. 
There is a shiny, black thoracic shield with an obsolete indentation im 
the muddle. The general colour of the caterpillar is light pink with 
small white haus on the bodv. There is a fine transparent longitu- 
dinal line from the first abdominal aegment to the anal end through 
which the pulsation of the heart could be seen under high magnifica- 
tion. The caterpillar, when full-fed, spins a thin whitish cocoon. Prior 
to pupation it makes a circular hole on the resimous merustation which 
it tines with a thin, silken webbing and pupates within. The pupa, 
when taken out of the cocoon, is brick brown im colour with a slight 
bloom. It is 3 mm. Jong and a little over a mm. broad, the two black 
spots on the head represent the eyes. There are a few short hairs at 
the postertor end (Plate XXXVI, fig. b). The adultis pale brown, When 
resting on the lac-covered sticks it rests at an angle, the anterior part 
of the body being shghtly raised. The moths are not very brisk fliers. 
They have hitherto been observed to be quiet during the greater part 
of the day (Plate XAVII, fig. c.). The moth bas also been reared at 
Kandy (Caylon) from larva in resinous raasses of lac, Tachardia allnzze 
(Bom. Jour., Vol. XV1, p. 607, 1905). 

Besides these, two other tiny moths, Oedematopoda venusta, Meyr., 
Exot. Mier., I, p. 97, Aug. 1913, has been bred from colonies of Tachardia 
lacca ot Jabalpur, C. P. and Oedematopoda cypris, Meyr., Bom. Jour., 
XVI, p. 608, 1905, Kandy, Ceylon, has been bred from colonies of 
Tachardia albizae on Theobroma cacao. An Anthocorid bug Triphleps 
sp. has also been noted to affect the gravid lac females at Bangalore in 
South India. 

I (b) Parasites. The damage that is done to brocd-lac by cater- 
pillars is partially seen, but the loss that is annually caused by the little 
parasites belonging to Ichnewmonide, Braconide and Chaleidide is very 
creat. The study of these parasites is extremely fragmentary and the 
exact role played by them in the economy of lac cultivation is still un- 
determined. Anyone who has followed critically the development of the 
lac insect must have been struck af particular times with the abnormal 


PLATE XXVIIL 
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presence of theparasites which msidiously lav a heavy toll of life, In 
particular seasons the loss is so great that a good portion of the brood-lac 
is utterly destroyed or rendered unfit for propagation purposes. These 
parasites are especially abundant ip August. September and February- 
April. An examination of the ber broad-lac at Pusa during February 
and March 1922 revealed the fact that more than hall the females were 
parasitized (Figs. 31—32). When the female cells were teased open, 





Fie. 31, Exit holea of Chalcidid@ parasites from a female test. » 30. 
(Original, ) 


pinkish white grubs were found (Plate XXVIII a) in them. From these, 
adult Braconide (Plate XXVIII b) emerged, which are to be seen hovering 
round the encrusted branches. The number of Chaleid parasites is far in 
excess of either the Zchnewmonide or the Braconidae. Tachardiephagus- 
thoracieus, Gir., heavily parasitizes babul lac im Sind, as well as lac 
in Ceylon. Lissencyrtus troupi, Cam, is an important parasite of Lacctfer 
lacca on ber in Bengal and the Chhota Nagpur Plateau. In some years 
it is so bad that more than half the females are found parasitized. Unlike 
E. amabilis the presence of the parasite is not easily seen. The eggs 
are laid into the female through the tubercular opening. The develop- 
ing grubs remaining feeding on the body juices of the female and when 
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full-fed pupate within the bost (Fig. 32-1). They rome out hy making 
| boles on the resinous test. (Fig. 31) other Chalerdida, such as— 





Fig. 32, 1. 


A lnc fomale dissected to ahow the position of saventeen (haleid 
crubs within ita body : much enlarced. 


2. A Chale? grub . : : Lateral view . ; much enlarged. 
3. A Chairid grub with a parasitic grub on it. Lateral view much enlarged, 


(Original. ) 
Coccophagqus tschirchii, Mahdihasan, 


Llasmus claripennis, Cam. 
=Cyclopleura claripennis, Cam. 
= Flasmus colenani, Mabd. 
Tetrashichus purpureus, Cam. 
= Hadrothriz purpurea, Cam. 
= Tetrastclus immsii, Mahi. 
lay a heavy toll yearly. The above parasites were reared from actually 
djssected specimens of Lacoifer lucea on ber and. palas. In some cases, 
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Chaleid grubs were themselves found parasitized by other Chalcid 
grubs (Fig. 32, 2). The study of the parasites and hyperparasites 
requires critical study and unless this is done, nothing dehmte can be 
recommended to check their ravages. 

IL Frost, forest fires and hot winds. Much damage is also done 
to the crop on the trees by frost, forest fires and hot winds. If the fal) 
of frost synchronizes with the emergence of the males, Jarge numbers 
of them are killed off without fertilizing the females. When tires break 
out in forests considerable damage is done to the crop on the trees. 
The only way to check the inoculated trees from being damaged is to 
make clearings and to plough up the ground round them. The hot 
winds generally begin to blow from the middle of April to the end of May 
when the crop, if exposed, is seriously damaged. The body contents 
of the female insects dry up azul in consequence the female dies. This is 
apparent by the pitting up of the resinous cells in the centre. The 
colour too, of the cells uffected with bot winds, changes. They hecome 
translucent, pale brown. wrth the shrivelled up body of the femate in the 
centre. In some cases. when the hot winds continue to blow for a 
number of davs at a stretch, the resin melts and drops down on the 
ground. leaving the dead femules sticking up on the branches of trees. 
If the trees are in the open nothing can be done to check the crop an 
them from being affected with hot winds. Kut in anv new scheme of 
starting fresh plantation for the cultivation of lac. much could he done 
to lessen the effect of hot winds by planting a fringe of trees—— preferably 
mahua (Bassta latefolia), karany (Pongamia glabra), latul (Araeia arabica) 
or akasi neem (Mellingtonaa hortessis) to act us buflers to break the force 
of the winds. 

WI. Other factors. Jn localities where lac cultivation is a paying 
industry, many thefts are committed and much traffic goes on in Micit 
collections. The proximity of a village Bane, or Beport aos he styles 
himself, is an indication of the possibility of an illicit trade beme carried 
on and if a sharp eye Is kept on him, much can be done to mutigate the 
evil. Some of the jungle tribes are especially troublesome. They lead 
a nomadic life and generally move about at meht. They have been 
known to cover from 20 te 30 miles during the night, remove the crop 
from the trees and to return to fheir temporary quarters before day- 
break. Much could be done to reduce their activities by employing 
them as watchmen or giving them the lease of trees at a nominal cost. 


Recommendations for the extension of lac cultivation. 


I. Issue of forecasts. Unlike other imdustries, the lac industry 
suffers much from violent market fluctuations in the prices of shellac 
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inthe consumimy countries (Chart 2). The reasons which bring about 
such changes are still not definitely known. When the prices fall, as 


Chart. 2 
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was the case before the war, the cultivators, as well as the lease-holders, 
give up collecting lac from the trees with the consequence that the pre- 
dators and the parasites increase abnormally and the subsequent pro- 
ductions are poor in quantity.as well as quality. With the shortness 
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of the crop, the prices of shellac again rise and there is a general scramble 
to benefit by the increased rates as far as possible. But the required 
quantity of stick-lac is not obtainable. Efforts are then made to start 
cultivation im old localities, hut it takes time to restore the equilibrium. 
It w thus essential to stabilize the rates of shellac, as far as possible. 
but this is not an easy task and far beyond the capacity of any individual 
or a society. Much could, however, be done by the issue of rehable 
forecasts based on some definite data. These will allay the anxiety 
and uncertainty that is at present created by the issue of unreliablo 
reports circulated by interested persons. 

II. Manufacture of unadulterated shellac. Secondly, the 
manufacturers should, as far a possible, put down the practice of adul- 
terating stidk-lac as well as ghellac. If any adulterated maternal is 
brought by the cultivators for sale, it should be discarded and if the 
cultivators of a particular locality persist in this malpractice, they should 
be banned from markefing ther produce. The manufacturers should 
themselves make honest efforts fo manufacture only unadulterated 
shellac. The foreign consumers are at times put to great inconvenience 
by not having standard shellac to use for their particular requirements. 
If they can be assured of a regular supply of a uniform product, they 
begin to use more of it for their other requirements as well. People who 
have been in the trade for many yeirs inform me that, if this were 
done conscientiously, the consumption of shellac would increase 
enormaualy. 

II. Payment of fair prices to the cultivators. Along with the 
standardization of shellac, the manufacturers should, throuch their 
Beparis, Arahtiyas and Gomashtas, arrange for the pavment of fair prices 
based on a sliding scale on the prices of shellac in the Calcutta market 
to the cultivators in the interior. These people are very often duped 
by the itinerant, petty Beparts who use false weight: and make their 
purchases generally on the basis of bewli. These people generally charge 
from 15 to 20 per cent. more in weight and thus rob the cultivator of 
his proper dues. I have known cases personally, where the cultivator 
was paid only Rs. 22 per maund, whilst shellac quotations were from 
Rs. 182 to Rs. 185 per maund in Caleutta. The fair price to be paid 
in that case should have been from Rs. 70 to Rs. 75 per maund of 82 Tb. 
Had the cultivator been paid this price, he would have got an extra 
incentive to increase his cultivation and thereby to produce more stick- 
Jac. The present inflated prices of shellac do not augur well for the 
industry. J think the prices of shellac should range from Rs. 80 to 
Rs. 100 per maund and accordingly the price of stick-lac should vary 
from Rs, 30 to Rs, 40 per maund according to the quality of the material. 


K 
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This will amply compensate the growers, will leave sufficient margin 
to the manufacturers and will finally lead to the greater utilization of 
shellac. 

IV. The eSfablishment of nurseries is exsential in any scheme of 
extension of lac cultivation. Without opening up new areas where 
success may be doubtful, if nurseries ure established in the area already 
tnentioned before (p. 37) the production of stick-lac could easily be 
doubled. When prices of shellac are bigh, it is difficult, f not impos- 
aible, to secure brood-lac in bulk for purposes of extension of cultivation. 
The cultivators are loath to part with their brood-lac and ask exorbitant 
rates. When shellac was at Rs. 182 a maund in Calcutta as much as 
Rs. 120 a maund was asked for a maund of pales brood-lac. This is 
not only exorbitant but fatal to the extension of cultivation. It is, 
therefore, extremely desirable that nurseries shonld be started in the 
area Teferred to above, and the prices of brood-lac should be adjusted 
on the basis of prices of shellac in Calcutta. Jf the Zemindars and 
others, owning fairly good forests stocked with either palas or huswmn, 
could be induced to confine their attention to this aspect of the industry, 
a time would come when brood-lae would be readily available in 
quantifies and af fair prices, 

V. Collection of phunki lac only. The early history of the lac 
industry shows that lac was used for the colouring matter which it con- 
fained, when prices of cochincal, for which it was used instead, went: 
hich, Later on, when the qualities of resin came to be known. the use 
of the lac-dye fell off. But still it remained a marketable commodity 
and fetched some price. In fart, if represented the manufacturer's 
guin from a by-product. But with the intraduction of German aynthe- 
tic colours, it rapidly fell into disuse. At present it could be had from 
Rs. 3 to Rs. 4 maund. The cultivators, before the advent of synthetic 
colours, used to collect lac before swarming took place so as to have 
the maximum of colouring matter in the material, with the result that 
the healthiest and most virile of the specimens were killed off from year 
fo year. This process has been in practice for the last fifty to sixty 
years and it is a wonder how the industry has survived such a drastic 
treatment. But, as every biologist would tel] you, it is only the prolific 
fecundity of the insect that has survived the rigorous treatment meted 
out to it. Now that lac-dye is of no commercial importance, it is proper 
that steps should be taken now to regenerate the insect and to resus- 
cifate the industry on sound economic lines. As a first step towards 
the attainment of this object, the manufacturers should only buy phunki 
lac. Materia] oollected before swarming should not be purchased at all. 
This would lead to the production of large stocks of brood-lac wherewith 
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to extend the cultivation and to Jessen the cost of production. Within 
a decade of the adoption of this measure, more stick-lac will come to 
the market for sale and fhe pricea of shellac would automatically 
adjust themselves according to the stocks of stick-lac available 
each year. 

VI. Modifications in the terms of lease to Fhik-adars or con- 
tractors. The terms of lease given to 7hikadars should be more hiberal 
than is the case at present. They should he given lease of the forest 
for such period as would enable them to make a fair profit and to improve 
the estate. As a condition, they should be asked to collect all brood- 
Jac from trees during a season. and to use it for inoculating other trees 
within the terms of lease. This would prevent multiplication of the 
parasites and predators. Thev should also be asked to stipulate to the 
ioculaticn of a fairly good proportion of trees under their charge so as 
to increase the supply of broad-lac. They should be asked to collect 
brood-Jac a fortnight before the local date of emergence of Jac insects 
and to utilize it for putting on to other trees within their charge. 

VIL. Extension of lac ciltivation on co-operative scale as a 
cottage industry. The cultivation of lac ts eminently suited as a 
cottage industry. As has already heen stated above. no very costly 
instruments or paraphernalia are required to carry on the work. The 
main lac tract in the country comprises of a part of Bengal. Bihar, the 
Central Provinces, and if a line were drawn from Malda to Gaya, Mirza- 
pur. Jhansi, Hoshangabad, Akola. Chanda, Jagdalpur, Parvatipuram, 
Hindol, Bankura and Rampur-Hat. this will represent the main lac- 
growing tract where lac is either heing grown now or where there are 
facilities for the introduction of lac cultivation. This does not of course 
comprise the outlying tracta of Assam and Sind where the host plants 
are Ficus app. and Cajanus sp. in the former and Acacia arabica in the 
latter. Within the area roughly outlined above, there are parts which 
are especially suited for the extension of the Jac cultivation. If im this 
area serious attempts are made now, on a co-operative scale, to stock 
it with lac host trees, a time will soon come when sufficient quantities 
of Jac will be produced which will remove the possibility of the introdue- 
tion of the synthetic or wacker lac from ousting the natural product 
from the world markets. The Director Genera] of Commercial Intelli- 
gence, Calcutta, very aptly remarke :-— 

*** The use of synthetic lacquers, though growing in importance, 
has not yet appreciably affected the trade in Indian shellac. The 
enormous merease in the demand for automobiles and for nitro-cellulose 
Jacquers (which use a smal) amount of natura] shejlac) bas helped to 


roaintain the demand for shellac. 
K 2 
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As shellac has advantages over aynthetic lacquers, the best way to 
meet the competition appears to be to increase production and lower 
the prices,” * 

Tf intensive work on eo-operutive Hines is carried on in the Jangipur 
Sub-Division of Bengal, the Sonthal Parganas and the Kolhan in Bihar 
and Orissa on her: in Palamau, Rewa, Hoshangabad and Gondia on 
palas ; Ranchi-Chybassa, Dhamtari and Kanker on /usum ; increasing 
quantities of lac would be put on the market to stabilize prices and to 
prevent violent fluctuations. If a cultivator has ten to twelve ber 
trees round about his homestead, he can easily prune them in time, utilize 
his own brood-lac or obtain it in exchange from his neighbours. Ail that 
he requires are one or two pruning knives, which he has always with 
him, and a few seers of brood-lac. The care of the Ler trees, the pruning 
and the scraping of Jac could be done by the members of his family. 
The sticks frora which Jac has heen scraped off could either be used for 
fencing or for fuel. In puttmg down plantations on a large scale, super- 
vision charges increase, and if any pest happens to establish itself in the 
plantation the cost of exterminating or bringing it wader contro] creases. 
Hitherto. J have not seen any plantation on a large scale which is a 
financial success. If an accurate statement of charges incurred in setting 
up the plantation for purposes of lac-growing is kept, it will be found 
that if is not u financial success. In one or two ber plantations on a 
large scale [ have seen Piytoplipalpus transitans, Ewing, so bad that 
the young trees suffered seriously from its presenee, The individual 
cultivator ix able to pay more attention to a limited number of trees 
than is possible in a large plantation, If, however, der trees are planted 
on field embankments, as is the case in the Jungipur Sub-Division of the 
Berhampore District, Bengal, they receive cultural treatment which 
is beneficial to them. Of course, the system adopted im this tract is 
not of univerasal adoption in the country, but where similar conditions 
prevail, it will be found thst the cultivators earn enough as a subsidiary 
income to meet the rental demands and to reserve the crop for the use 
of ther family. The question of the supply of healthy brood-lac at 
reasonable rates could also be arranged if the whole thing is managed on 
4 real co-operative basis so as to increase the cultivation, and 
to utilize the poor soil to some useful purpose. Hitherto, there 
has been no cultivation in the proper sense of the term. All 
that has heen done hitherto is collection only. If, however, regular 
cultivation on block system is started now, fhe area under cultiva- 
tion would increase, the cost of cultivation would be reduced and 





* Review of tho Trada of India in 1926-27, p. 90, 
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the dangers of theft would be minimized. Ber is a very hardy plant 
and grows well even in poor soils. The only trouble with it js that it 
requires some care in the beginning to establish it. But when once 
the trees bave established thernselves well, very little care is required 
subsequently. Séven seedlings three to four feet high have a Jong tap- 
root and as such could only be transplanted with some difficulty. It 
is, therefore, eusicr to raise the sevdlings im a oursery and thereafter 
fo transplant them twenty-four to thirty feet each way. The only 
after treatment required is to occasionally hoe up the soil below trees. 
Palas could be easily raised from seeds either broadcasted in the 
beginning of the rains, or the seeds dibbled in at regular distances during 
the rains, the gaps in the plantation being filled up with seedlings from 
the nursery. The plants, when well established, could be thinned ont 
gradually, until seven to ten years after planting they are twenty feet 
apart each way and are fit to be inoculated. If, however, the soil between 
the rowa 1a fairly firm in texture, a catch crop of milleta or bayri (Penna- 
selum typhoideum), or arhar (Cajanus indieus), or khorasant (Guizotia 
abyssinira) could be raised to meet a part of the cost of establishing the 
plantation. The aren should however be divided into three blocks or 
coupes 30 that with a well adjusted system of rotation, plants m each 
coupe weuld got rest. If possible, sufficient space should be left between 
the coupes so us to plant neha (Bassia latifolia), kararg (Pongania 
glabra), babul (Aracia avabicn) or other fast growing trees to protect the 
trees in the plantation from being affected with hot winds. Jfahue haa 
been called the motor tree of India and could be utilized for the produc- 
tion of cheap motor spirit when well established ; the other two, sarang 
and babul, could be used for fuel, as is the case im Berar in the Central 
Provinces. 

The kusum tree grows well in clayey aoils, preferably by the side 
of aellaks or mountain streams in the interior of forests. It is raised 
from seed which is first sown in nurseries, When the secdlings are two 
to three feet high they sre to be planted out permanently. As the 
seedlings are tender. great care is necessary in the beginning. When 
the seedlings are well established no more care is necessary than that 
of occasionally stirring up the soil near the roots. The tree grows slowly 
and becomes fit for inoculation fifteen to twenty years after being planted 
out, Its timber is good and it yielda an oil which is ueed for burning 
or for the manufacture of cheap soap. 

VIL Exchange of brood-lac. When brood-lac on the same fond- 
plant and in the same locality is used for_purposes of propagation for a 
number of years, it degenerates and requires to be changed. In doing 
so. care should be taken to obtain brood-lac from such localities where 
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/tho climatic and soul conditions are very much like those obtaining 10 

i the locality where it is intended to be introduced. Only healthy brood- 
lac, free from predators and parasites, should be used for purposes of 
propagation. For the time being ber brood-lac should be put on ber 
palas brood-lac on palas, and Ausum brood-lac on usum and alas. 
In the Central Provinces kusum brood-lac when put on palas has spread 
well and in the Bankura District m West Benga) the lac cultivators put 
palas brood-lac on ber, but not ber brood-lac on palas. 
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* Names of trees on which lac can be grown, 





Name tusesl in the Botanical 
name 


Bulletin 


Bengat 





Bar or Bargad . | Ficus fengal-} Bar, But 


Babul . 


Husum 


Vala. 


Pakur 


Pipe! 


Siris 


Arhar 


Gelar 


Ghant Ber 


Jala. 


* 


« | Zesyphace ppu- | Kal, Bor, Bor. 
ba, Lam. 


ensts, Linn, 


Acacta arati-| Babul, Kikar, 


ca, Willd. Gsbur Bah. 
la. 
Selleichara Kusum 


irijuga, Willd.) Kosano. 


Htutes fron. Palas, Farns- 


dosa, Roxb, Paras (Bibar).! 


Ficus enfeclo. | Pakar, Pakur. 
ria, Willd, 


Ficus religiosa, | Aswat, Astid, 
Linn. Aavattha, 
Altizztalebbek, | Sirisha, Siris 
Benth, 


Oajantia indi- | Arhas, Gror, 
cus, Spreng. Orol. 


Picts glome- | Jagya Dummer, 
rata, Roxb. Vajoa Du- 
mar. 


. | Zizyphus 2% 
Xylopyra. 


Shorea talura 








Assam 


. | Ranket (Garo), 


Bat. 


laho Kung 


(Lopcha)}. 


Prab (Gara), 


Kang}? 
(Lepeha). 


Bor-bur 
(Cachar}, 


Mirimad, 
Garo-mah. 


Tchoagtay 
(Lepaha). 


United 
Provinces 





Ber, Beri 


Gargod, Bar, 
Bargat, 


Babul, Babur 


Koaum, Gad- 
Kom, Kus. 


Dhak, Palas, 
Teen, Kank- 
rai, Chichra. 


Pakhar, Pakri, 
Khabar, Pakur, 
Pejkhan. 





Pipal 


Siris, 
Sirin, Sirai, 


Arhar, Tuar 


Galar, Umrat, 
Parca, Umar. 


Kat-ber, Ghont 
Ghunt. 


* Watt, G@. 7'ke Dictionary of Bconomic Products of India, 


THE CULTIVATION OF LAC IN THE FLAINS OF INDIA 


DIX A. 
uth their botanical and provincial equivalents. 


109 

































Central = 
Pugyjab Peneiates Bom bay 
Ber, Beri Bher, Bor, Ringa | Ber, Jangn (Sind), 
(Gond), Ber, Bhor, Bordi, 
Boér, Bara. 





Bera, Bor, Bohir, 


War and Bur (Sind), 
Bargad. 


Wad, Vad, Berchat, 
Vada. 


Dar, Barghat, 


Barelu (Cond). 


Vabhula, Barbara | Babul Baval (Guj) Bohbuls, 
Kal Kiker (Sind). 
Same, damoa, | Kuasumn, Kojbu . | Peduman, Konam, 


Geusam, Kussum. Kereumb, Kocham, 


Koshimb, 
Palna . Chiulha, Pato. Polaa, Kbikiray, 
Khskharo, Teau- 
ka-Jhar, Khak- 
halo, Khakhar. 
no-Jhads, Paras, 
Phalien-tha-Jhada. 


War, 
Batbar, 
Pakri, 


Palihi, 
Pipl, 


berith 
Pakn. 


(Gond), } Pepar, Vipli, Pakri, 
Gandhaum-b a ra, 
Poepn. 

Pipal, Bhor . Pipur, (Sind), Pim- 
pat, Piplo, Pimpala. 


Pipal 


Siris, Saras | Sirus (Sind), Chicho- 
la, Mathai Sirag, 


Pelo-aarahio. 


Sing, Siras, Sirin 


Arbar, 
Tobar. 


Dinger, | Arhar, Tur . 


Kathguliar, 
Rambal, Batbar, 
Palak. Duadhuri. 


Umbar, Umbarta, 


Umbar-gular 
Atti, Rumadi. 





Katber, Ghote, 
Ghoudi Ghunt- 
ber, 


Kankoe, Ghot, Suti, 
Bhorgoti, Kande 
Goss, Gati. 





Tuvero, Thar, Tuver, 
Turi, 





Madras 
Fiandap, Yellande, 
Eiladu, Régu, 
Ganga Regu, 


Yalachi, Yagachi. 


Ala Mari, Peddi Mari, 
Ala Peralu, 


Tima, Nelintuma, 
Gobli, Karrijali. 


Pave, Poilachi, Pumea- 
rum, Puvu, Puske, 
Roatanga, Posuku. 


Porsaan, Parada, 
Purashu, Pursisho, 
Palnzham, Méduga, 
Mohtu, Palidulu, 
Muttaga, Thoraa, 


Mutiaga-a-Mard. 
Pepre, Kurka, Jaoi, 
Jewi, Yuri, Kari. 
Arasa, Aswartham, 
Rai, Raign Ravi. 
Vaghe, Kot Vagho, 


Darshan. 


Thovar:y, Tuvarm 
Kandalu, Tosari. 


Atti, Moydi, Bodds 


Paidi. 


Moti, Gotte, Challe, 
Mulla Kare. 


Taluva, talavi, Jalan 
Jalavanda, Jalada. 
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Altas 


Auti 


Arahtiys . 


Babilwaya 


Daltaa 


Beult Lae 


Mhatte or Bhabha 


Bhuss 


Button lao 


Chapra 


Chowrie 
Dandi 


Dongi 


Dust lac 
Fine orange 


Ganthi 
Garnet lac 


Gomashta 
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Terms used in the lac trade. 


Cotton-wool or fibre of madar (Calotropis gigantea) 
aonked in concentrated lae-dye. Thesy are 
generally used by Hindu women in Bengal, 
the United Provinees, the Punjab and parts 
of the Contral Provinces for colouring the soles 
of their foot, 

A branch of tree § inches to 11 inohes long covered 
with brood-lac. Fifty such sticka form sa bundle 
known as J'udi or Z'ura. 

Commission agent. Vaikadars, as well aa other 
petty collectors, bring their collestions for dis- 
posal to Araitiyas, who either sell the staff on 
commission or buy it for thamacives, 

js the Karigar's ossiaiant, It is his business to 
streiah the Pagh or Pag with palim-leaf on the 
porcelain cylinder, und ultimately to draw it 
out into a thin shest, known he shellac. 

Kefraction on resinous Jac. The trado generally 
allows a refraction of 1 to 2 per cent. rosin. Over 
and above this, Sata is charged. 

Lac free from dust, pieoes of stick, or other adul- 
terants, 

Open oven in which charcoal is burnt and before 
which a portion of tha oloth-bag, containing 
aeediac, is exposed. 

Pieces of atick-lac, ete., obtained by washing atick- 
lac with water. It is usually used in the furnace 
for reglaiming Passeve. 

A fine grade of shellac, melted and spread inte 
gmalt circular thick diaes on plantain stems. 
This coutains ueither crpiment nor rosin and, 
as such is mach used for various purpoaes where 
colour ia not the object. 

Shellac, 

Seediao, 

Twisted ropes containing shellac, When these 
are boiled down in big osuldrona, with an alka. 
the shellac adhering to the cloth-bag floats on 
the warface, It is then skimmed ont and pressed 
into thick, fat cakes [2 inchea to [4 inobes in 
diameter. 

Flat pieces of atone in front of the oven on which 
melted lao from the cloth-bag oozes out and 
falls down. 

See motamma. 

A grade of shellac. 1t is fine, golden yellow in 
colour, 

Knots, accumulation of dirt, otc., in the sheet lac. 

A grade of shellac made from small, granular 
seedisc. Sheets or pieces are generally one- 
tenth of am inch thick. It is moatly dark-red 
in, colour, 

Is the under-broker to the manufacturer. It is 
his ‘business fo keep hia chief informed of the 
market conditions of his place. 


Kanje 


Karchhola 


Kariger 


Khadowla 
Kham fav 
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Rhud or Guarda ; 


Riri 


Kiri-Kbudus 


Lac-dyoe 


Lakhdana 


Livery leaf 


Molamma 


Morha 


Nogli or Nagoli ; 


Neora 


Orange leaf 
Pag or Pagh 


Pank 
Panna 


Praseva 


Pathri 


Pup: 


Powdered stick-lan. 

An instrument to atir up fire in the oven, 

Is the chief worker, who site near the oven and 
bolds the cloth-bag at one end, ¥ ailst the other 
in slowly turned round by a wooiumn, boy or 

uel. 

Fino dust oblained by sifting washed apodlac. 

Ntick-lac, 

Fine dust obtained by sifting grownd stiwk-lac 
beforo Waahing it with water, 

The maidue left within the clutl-bag after the 
melt) portion has been turned into shellac. 
lt is taken ont of the bae by the Auriyar with o 
Ain-Bfikadna and, while bot, ia turned into 
eixrcular, fat oakes. These are used locally 
for bangle-making, ete. 

Is aon inatroment with which the Aarigar takes 
out the bot Air: from the cloth-bag. 

Is the colouring matter obtained by washing 
stick-lac with water. The colour i run into 
large vats where it ia allowed to settle. The 
supernatant water ia then drawn off through 
a wories of graduated plugs and the think, 
crunson «pulp consisting of chitin, visneral 
contents of dead lac females, wex, and dirt 
put under pretses and then cut out into small, 
ciroular pieces or tumed! into large, flat cakes, 

A prade of ubellac, 

Fine dust obtained by separating tho washed 
aeedlac, It is generally mixed with khud for 
making bracelets, etc. 

A twig covered with Jac, 

Kusum atick-lac. 

Paim-leaf 18 inches to 2 feet long, 3) to 4 inches 
broad, need by the fafilirava for spreading 
eat Pag or Pagh on the porcelain cy)imder. 

A grade of medium quality of shellac. 

Melted shellac that oozes out of the cloth-hag 
and falls on the stone slabs in front of the oven. 
It is worked up into proper consistency by the 
Karigar. 

Ie the refuse collected on the cloth in etraining 
jac-dye. 

Melted lac drawn out intoa sheet by a Sahil- 
waya, 

Is the residual matter left in the bag. This in 
chtained by boiling the rope-like twinted bags 
in big iron cauldrons containing an alkali. 
Sometimes the twisted bags are soaked in 
tonks containing methylated spirit. The resi- 
nous portion is taken out and prossed flat 
into fat round cakes 8 to 12 inches in diameter 
and $ to 7 inches thick. 

A thick piece of atone with 4 cavity in the centro 
for holding water. It remains close to the 
Aarigar. 

Porcelain cylinder closed at one end and open at 
the other. It ia filled with hot water and is 
placed at an angle by the aide af the oven clow 
to whore the Xarigar sita, 

Is that portion of the cloth-bag which is imme- 
diately in front of the fire in the oven, 
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Phirki of Chark bi ; , . ; 


Phunkt or Phuagi lac . r 


Rangeen . i . ‘ ’ 
Soedlac 

Shellac =. : F ‘i . 
Sita 


Btiok-lao , é Z 7 
TN, < s - ; 


Tongue lac . . ‘ ’ 


OF LAC IN THE PLAINS OF INDIA 


A stout iron spatala with whioh the Aarivar 
soraps the melted lac from the ocloth-bag and 
cooka it in front of the fire in the oven. 

Je o revolying wooden disc with four rhort blades 
attached to one ond of the bag. It is usually 
worked by a woman, boy or girl, 

Sticklac collected after the emergence of young 
Insecta. 

Palas stick-lac, so called on eccount of its con 
taining # large quantity of colouring matter. 

1s Jac obtained by sosking nnd washing ground 
stick-lac with water. 

Seod-lac mixed with rosin and orpiment, cooked 
and drawn into thin aheots. Superior grades 
are beautiful pale orange in colour, The 
colour and texture depends upon the variety 
of atiok-las from which it is manufactared. 

Lac calls from which the young inacats have 
awarmed out, 

Lac collected cither before or after the amergonce 
of young insects, 

A grado of shellac vontaiming 2 to 3 per cant. of 
rosin. It is also manufactured pure withont 
any rosin or orpiment according to trade te- 
quiromenta. 

A apecial grade of shellac made from trenaparcut 
pale yellow twisted flakes of rosin on fomale 
cols, It is usually made in the form of luatrous 
fine throads, 
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APPENDIX (C. 


Fumigation of stick-lac before storage. 
{From ‘ Indian Insect Peste."') 


‘The best method of preservation ix to fumigate the stick-lac and then to store 
it in insect-proof bins or jars or boxes. Fumigation is the process of exposing the 
scraped jac to the fumes of carbon bisulphide at a proper strength for a definite 
period. Stick-lac exposed to the fumes of carbon biaulphide at the rate of | oz. 
per 10 cubic feet of space for 12 hours will be freed from the injurious caterpillars 
that spoil the rosin. When large quantities are to be fumigated carbon biaulphide 
at the rate of one to one and a half pound per ton (27 maunds) may be used. 
Before pouring in the carbon bisulpbide aj] the doors must be made air-tight. 
After 24 hours the fumigated atick-lac is to be taken out and aérated with & piece 
of muslin over it to prevent moths from again laying eggs on the fumigated material 
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Fra. 33. The famigating-bor. 
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vip Lining 
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Mya, 34. Detala showing conatrnation of the fumigating-box. 


(a) Tin-lined gutter and the flange. 
(b) The lid in position with water in the gutter. 


As carbon bisulphide is extremely inflaminable and unpleasant to handle, the 
following precautions must he taken :— 


(1) Keep the carbon biaulphide in stoppered (not corked) bottles under lock 
and key. 

(2) While fumigation is going on, nobody is to be allowed to go into the room. 

(3) No lights, lighted pipes or cigarettes or any form of fire must be brought 
near the fumigating room. 

(4) If tho smell of carbon bisulphide be noticed, na one should be allowed to 
#0 Dear with a light. 

(5} Do not place a bottle of carbon bisulphide in the sunlight or in any place 
where it will become hot. 

(6) Never take a bottle of carbon bisulphide near a fire or lighted lamp. 


The above could best be used for fumigating smal! quantities of stick-lac (Fign, 
33—34). Where large quantities have to be dealt with, famigation with HCN- 
Hydrocyanic acid in specially built chambers (Fig. 35) or moveable boxes or tents 
will have to be done. In the pucca fumigatorium ot Pusa which has been used for 
the last twenty-three years for fumigating quantities of grain, etc., in bulk, the 
material to be fumigated is piled in bags inside the room. When fall the iron-door 
is made air-tight with pufiy. It is then charged by pouring the acid through a 
tube on the top and the gaa allowed to act for twenty-four hours. The door is then 
opened and the fumigated material is allowed to agrate for another twenty-four 
hours when it is removed, ; 
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Fra. 35. A fomigaterium te furnigate slick-lae im bulk. Puasa.  {!rigimal.) 
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APPENDIX D. 


Some useful formule. 


Many onquiries have been made in the pust alout fhe use of small quantities 
of Jac produced Jocally and which have no marketable value. These may be utilized 
in preparing varnishes aod polishes tur home use. Two simple formula are piven 
below, but before being used for this purpose the material should be washed accord- 
inp to the instruction: on page 80, 


1.-- Formula for makivg spirit varnish, 


Methylated spirit ; : . : 1G 02. (25 tolaa). 
White roain (Pine) ‘ : ; . loz, (2 tolas). 
Seed: lac : é : ‘ (2% tolas). 
Dragon's Blood —. 42. (4 mashas). 


{[Vernacular: Kan Riaraka, Apténg, Birhidukis (Hindi.) 


1L—Formula for making French Palish, 
Seed-lac (ground fine). ; : ‘ Boz. (74 tolas). 
Methylated spirit . , : ; 2002. {50 tolas). 
Boiled linseed oil. : ‘ : , a little, 
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